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Description 



The present Invention relates to novel 3.3-dlphenylpropylamlno derivatives, to phanmaoeutical compo- 
sitions containing the same, and to the use of said derivatives for preparing drugs. 

Swedish patent No. 215499 discloses certain 3.3-diphenyipropylyamlnes having an advantageous effect 
on the heart and circulation. These pharmacoiogicaliy active 3,3-dlphenyipropylamlnes are secondary amines. 
Said Swedish patent also discloses certain chemical intermediates which are tertiary amines carrying aromatic 
substituents on the amine nitrogen. Neither the end products (secondary amines) norths Intermediates (tertiary 
amines) have any hydroxy or methoxy groups as substituents In the ortho positions of tfie phenyl rings, but 
only meta and para substituents are specifically disclosed. 

It is known tfiat terodiiine, a commercially available drug having tfie chemical fbnmuta 



has antl-chdinerglc properties, and is well resorbed In the body. However, this drug has a very long bidogicai 
half-life and it Is a multi-effect drug also having other pharmacological properties such as Ca-antagonist, norad- 
renaline antagonist and anti-histamine properties as well as a pronounced effect on the heart 

US-A-3.446.901, GB-A-1. 169.944 and GB-A-1. 169.945 disclose certain 3,3-diphenyipropylamlne deriva- 
tives and pharmaceutical compositions having antidepressant activity, i.a. N.N-dimettiyl-3-(2-methoxyphenyi)- 
3-phenylpropyIamine. which is considered to be the closest prior art as regards chemical structure (see also 
tfie comparative tests reported at the end of tills specification). DK-A-1 1 1.894 discloses a special process for 
preparing certain diphenylaikylamlnes having an effect on tfie heart and circulation. The specifically described 
compounds are primary or secondary amines, and none of them has any hydroxy or alkoxy substituent In ortho 
position of ttie phenyl rings. C.A. Vol. 97 (1 982) 120105n discloses certain N-arylaikyiisoquinolines which may 
have a hydroxy substituent In the ortho position of a phenyl ring. These compounds have sympatholytic activity 
and carry aromatic substituents on tfie nitrogen atom. 

It is an object of the present invention to provide a novel class of 3,3-diphenylpropylamines having Improved 
anti«cholinergic properties, especially In relation to the effects on these other systems and acute toxicity. 

In a first aspect the Invention provides novel 3,3-diphenyipropylamines of formula I 



wherein signifies hydrogen or methyl. R2 R3 and R* Independently signify hydrogen, methyl, methoxy, hyd- 
roxy, cart)amoyi, suiphanoyi or halogen, and X represents a tertiary amino group of fommila II 



wherein R^ and R^ signify non-aromatic hydrocart)ol groups, which may be ttie same or different and which 
together contain at least three carbon atoms, preferably at least four carbon atoms, especially at least five car- 
bon atoms, and wherein Rs and R« may form a ring together with the amine nitrogen, said ring preferably having 
no other hetero atom than the amine nitrogen. 

The compounds of fonmula I can fbnm salts witfi physiologically acceptable acids, organic and inorganic, 
and tiie inventbn comprises the free bases as well as the salts thereof. Examples of such add addition salts 
include the hydrochloride, hydrobromlde, hydrogen fumarate, and the like. 

When ttie novel compounds can be in the fomi of optical isomers, tfie invention comprises the racemic mixt- 
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10 



IS 



20 



ura as well as the individual enantlomers as such. 

A preferred sub-class of compounds according to the Invention comprises tertiary amines of formula I, whe- 
fein each of R« and R« Independently signifies Ci^allcyl, especially Ci^-allcyl, or adamantyl. Rs and R« together 
comprising at least three, preferably at least four carbon atoms. R^ and R« may carry one or more hydroxy 
groups, and they may be Joined to form a ring together with the amine nitrogen atom. 

Presently preferred tertiary amino-groups X in formula I include the fbllowlhg groups a)-f), each of which 
may cany one or more hydroxy groups. 

a) -N^ b) 'iC * c) -K' ? 

^CH(CH3)2 ^€(€83)3 ^C(CH3)2CH2CH3 



d) 




CH3 CH3 



CH3 XTHj 



The following are examples of presently preferred specific compounds of formula I : 
N,N-diisopropyI-3-(2-hydroxy-5-methylphenyi)-3-phenyipropyiam]ne and its (-i-Hsomer, 
N-methyl-N-tait.butyl-3-(2-hydroxyphenyl>3-phenylpropylamine, 
N-methyf-N-teit.butyl-3-(2,4-dihydroxypheny!)-3-phenylpropylamlne, 
30 N-methyl-N-tert.bu^^3.3-bls-(2-hydroxyphenyl)propylamine, 
N.N-dllsopropyl-3.3-bis-<2-hydroxyphenyI)pit)pylamlne, 
N,NKiiisopropyl-3-(2,5-dihydroxyphenyI)-i-phenylpropy!^^ 
N-methyI-N-tBrt.butyl-3-(2.5-dihydraxyphenyi)-3-pheny!pro 
N,N-dllsopropyI-3-(2-methoxyphenyl)-3-phenylpropylamine, 
35 NH[3-(2Hfnethoxyphenyl)-3-phenyIpropyll-2i,6,6-tetramelhylplperidine. 

In a second aspect of the invention provides methods for preparing the compounds of formula I, especlaily 
the following methods : 

a) reacting a raactlveiy esterffied 3,3-diphenylpn)panol of fonnula II! 



-OR* 



^ScH-CH,-CH,-Y ni 



wherein R^-R^ are as defined above, and any hydroxy groups may be protected such as by methylation or 
so benzylation. and wherein Y is a leaving group, preferably halogen or an alkyl or arylsulphonyloxy group, 
with an amine of formula IV 



H-X IV 



08 wherein X is as defined above, or 

b) reducing a 3,3-dlphenylpropionamide of formula V 



3 
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20 



30 



35 



o)-or' 



H-CHj^O-X 



wherein R^-R^ and X are as defined above and any hydroxy groups may be protected, preferably using a 
10 complex metal hydride, 

c) N-methylating a secondary 3.3-diphenylpropylamlne VI 

^H-CHj-CHj-NH-Z VI 



wherein R^-R^ are as defined above and any hydroxy groups may be protected, and wherein Z has the 
same meaning as R5 and R« with the exception of methyl, Z preferably being a hydrocarbyl group com- 
prising at least three carbon atoms, the N-methylation preferably being cam'ed out using formaldehyde or 
25 formic acid, or 

d) redudng a 3,3-diphenytpropylamine of fomiula Vila or Vllb 

^(o)-OR^ 



Vila 



Wlb 



40 wherein R^-R"^ and X are as defined above and any hydroxy groups may be protected, and W signifies a 
hydroxy group or a halogen atom, preferably by means of catalytic hydrogenation, and 

i) when necessary splitting off hydroxy protecting groups in the compounds obtained, if desired after 
mono or di-halogenatlon of one or both of the phenyl rings, and/or 

ii) if desired converting obtained bases of fomnula I Into salts thereof with physiologically acceptable 
4S acids, or vice versa, and/or 

iii) if desired separating an obtained mbcture of optical isomers Into the individual enantiomers, and/or 
tv) if desired methylating an ortho-hydroxy group in an obtained compound of fonnula I, wherein R^ is 
hydrogen and/or R* IS hydroxy. 

The above general methods can be carried out in a manner Icnown per se and/or In accordance with the 
50 woridng examples described below, with due consideration of the desired amino groups and the substituents 
on the benzene rings. 

The removal of hydroxy protecting groups according to 1) above can e.g. be done by treatment with hyd- 
robromic acid, borontrtbromlde or by catalytic hydrogenation. 

The separation of mixtures of optical isomers, according to il) above. Into the individual enantiomers can 
SB e.g. be achieved by fractional crystallization of salts with chiral acids or by chromatographic separation on chiral 
columns. 

Novel compounds of formula VIII 
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10 wherein R^-R^ are as defined above, and the corresponding protected compounds (e.g. comprising protected 
hydroxy groups), are useful as chemical Intermediates for tfie preparation of e.g. the compounds of formula I, 
and they can be prepared by means of several different methods which are loiown perse, such as by addition 
of ethylene oxide (X) to a correspondingly substituted diphenylmethane (iX) in the presence of a suitable base 
such as sodium amide : 



15 



25 



40 



45 



56 



IX X vin 



The compounds VllI can also be prepared by reduction of the corresponding 3,3-dlphenylpropionic acids, 
preferably using complex metal hydrides. 

The 3.3-diphenylpropanols VIII can conveniently be converted Into the corresponding reactively esterifled 
30 derivatives 111 In a manner known perse by displacing the hydroxy groups with e.g. a halogen atom or an allcyl 
or arylsulphonyioxy group. 

The 3,3-diphenyIamides of fonnula V used as starting materials in method b), can e.g. be prepared by react- 
ing the above mentioned 3,3-dlphenylpropionic acids with an appropriate amine. 

The secondary amines used as starting materials in method c) can conveniently be prepared by reacting 
35 a primary amine H2N-Z (wherein Z Is as defined above) with a corresponding reactively eslerffied 3,3-diphenyl- 
propano! in analogy with method a) above, or by reduction of the conBspondlng secondary 3,3-diphenyl- 
propionamides in analogy with m^hod b) above. The secondary amines can also be prepared by reduction of 
unsaturated hydroxyamines XI 




r1 

. CHj-CHsN-Z XI 
OH 
4 



wherein R^-R* and Z are as defined above, either In one step by catalytic hydrogenatlon, or by reduction to the 
50 conresponding saturated hydroxyamlne, preferably using a complex metal hydride such as lithium aluminium 
hydride, followed by removal of the hydroxy group by catalytic reduction. As an altematlve, the hydroxy group 
may first be split off as water, followed by reduction of the fornied unsaturated amine. 

The unsaturated hydroxy aminee Xi can conveniently be prepared by the addition of a Schtff base of fonnula 

XII 



CH3-CHJSI-Z XII 

wherein Z is as defined above, 
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to a benzophenone of formula XIII 



10 



IS 



20 



2S 



30 



_JX=o xra 

wherein R^R* are as defined above. In the presence of a base, preferably a lithium organic base such as lithium 
diisopfopylamide. 

Also the starting materials Vila. Vllb for process d) can be prepared by methods known perse, such as 
by addition of an organometallic compound XlVa or XlVb 

r2 ^3 



-Me 

Me 

XlVa XlVb 
to a ketoamlne XVa or XVb respectively to form a corresponding hydroxy amine XVI 

^■"^q^CHj-CHj-X XVI 

3S 

and, if desired, splitting off water Irom compound XVI. 

In formulae XlVa, XlVb. XVa, XVb, XVI, R^-R* are as defined above, and Me signifies a metal such as mag- 
nesium or lithium. 

In accordance with the invention the compounds of formula I, in the form of free bases or salts with 

40 physlologicaily acceptable acids, can be brought into suitable galenic forms, such as compositions for oral use, 
for injection, or the like. In accordance with accepted pharmaceutical procedures. Such pharmaceutical compo- 
sitions according to the Invention comprise the compounds of formula I in assodatton with compatible phar- 
maceutically acceptable carrier materials, or diluents, as is well known In the art. The carriers may be any inert 
material, organic or inorganic suitable for enteral, percutaneous or parenteral administration such as : water. 

45 gelatin, gum arablcum, lactose, microcrystalllne cellulose, starch, sodium starch glycolate, calcium hydrogen 
phosphate, magnesium stearate, talcum, colloidal silicon dioxide, and the like. Such compositions may also 
contain other pharmaceuticaliy active agents, and conventional additives such as stabilizers, wetting agents, 
emulsifiers, flavouring agents, buffers, and the like. 

The compositions according to the invention can e.g. be made up in solid or liquid fonn for oral adminis- 

so tration, such as tablets, capsules, powders, syrups, elixirs and the like. In the form of sterile solutions, suspen- 
sions or emulstons for parenteral administration, and the like. 

The compounds and compositions according to the inventten can be used for treating cholin-mediated dis- 
orders such as urinary incontinence. As Is well known, the dosage depends on several factors such as the 
potency of the selected specific compound, the mode of administration, the age and weight of the patient, the 

65 severity of the condltton to be treated, and the like. The daily dosage may. for example, be from about 0.05 mg 
to about 4 mg per kilo of body weight, administered in one or more doses, e.g. containing from about 0.05 to 
about 200 mg each. 

The invention will be further fliustrated by the following non-limiting examples. 
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General 

1H-NMR spectra were run in CDCI3 using a JEOL PMX60 spectrometer. In some cases, only a limited nunv 
t>er of spectral peaks, useful for diaracterlsatlon purposes, are reported. 
5 Reported yields mostly refer to crude material of sufficient purity to be taken to the next stage. 
Solvents are abbreviated as follows : 

IPE - dllsopropyi ether 
PET = pebxsleum ether 
10 Ether = diethyl ether 

Amines are abbreviated as follows : 

IPA = diisopropyl amine 
15 TBA = tertbutyi amine 

Melting points were taken on a Koefler bench. 
Temperatures are In **C. 

Water is used for the washing steps, unless otherwise stated. 

20 

Example 1 

Preparation of 4-phenyl'3,4-dlhydrocoumarins 

25 a) 4^2-MethQxy-5-methylphenyl)-6-methyt'3.4-dihydrocoumarln (1) 

A mixture consisting of 2-methoxy-5-methylcinnamic acid (96.0 g, 0.5 mol), p-cresd (108 g, 1.0 mol), tet- 
raline (200 ml), and cone, sulphuric acki (20 g) was heated slowly to refluxing temperature (US-ISO""). After 1 
1/2-2 h, the mixture was coded, taken up In ether, washed with water and sodium carbonate, dried and evapo- 
rated, giving 138 g (97%) cnjde ol. Two reciystalllsationsfirom acetone gave white crystals of the desired lac- 

30 tone,m.p. 126-127'. 

CjjH^gOj (282.3) requires: C 76.57 H 6Ai O 17.00 

Found 76.9 6.*» 17.0 

35 

b) &-Hydroxy-4-phenyl-3,4-dihydrocoumarin (11) was prepared In a similar way in 97% yield from dn- 
namic add and hydroquinone. M.p. 138^ (IPE-Ether). 

40 

C^^HjjOj (2W.3) requires: C 74.99 H 5.0* O 19.98 

^ound 75.0 5.00 19.6 

45 c) 4-(2-methoxy-4-methylphenyi)-7-methyl-3,4-dihydrocoumarln was obtained in a similar way from 2- 
methoxy-4-melhylcinnamic add and m-cresd In 58% yield, M.p. 147-148* (IPE-acetone). 

CjgH^gOj (282.3) requires: C 76.57 H 6.43 O 17.00 
^ Found 76.4 6.31 17.2 

The above lactone (90 g, 0.32 mol) in methylene chloride (500 ml) was refluxed with BBra (1 1 5 g. 0.46 md) 
for 24 h, the sdutlon was concenbxited. the residue was taken up In ether, the solution was washed with sodium 
65 carbonate and water, dried and evaporated, giving 80 g (93%) of a syrup which crystallized on standing. Crys- 
tallization from IPE-PET gave white crystals of 

d) 4-(2-hydroxy44nethylphenyl)-7-methyl-3.4-dlhydrocoumarin (III), m.p, IST^. 
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C^^HjgOj (26S.3) requires: C 76.10 H 6.01 O 17.89 
Found 76.2 6.30 17.0 

^ e) 84^ydrDxy-4^phenyl■^.4-dIhydrocoumarin (IV) was obtained in a similar way from cinnamlcacid and 
catechol In 18% yield. M.p. 136* (IPE), 

10 C^^H^jOj (2^0.2) requiresj C 7*.99 H 5.0^^ O 19.98 

Found 73.0 5.01 19.9 

f) 4-(2-Methoxyphenyi)-3,4-dihydrocoumarin (V) was obtained In a similar way In 45% yieldfrom methyl 
IS 2-methoxycinnamate and phenol. The cmde reaction mixture was contaminated with methyl 3-(4-hyd. 
roxyphenyl)-3-(2-methoxyphenyl)-propionate. After removai of this by-product with Ice-cold NaOH, the title 
compound was obtained as an oil of sufficient puri^ to be taken to the next step. 

Example 2 

20 

Preparation of 3,3-diphenylpropionic add esters 

a) Methyl 3-(2>methoxy-4-methylphenyl)>3-phenylproptonate (VI) 

7.Methyl-4-phenyl-3.4-dihydrocoumarin (78 g, 0.327 mol) in 150 ml methanol and 150 ml acetone contain- 
25 ing methyl iodide (100 g, 0,7 mol) and K2CO3 (55 g. 0.4 mol) was refluxed for 24 h. filtered, and the solvent 
was evaporated. The residue was dissolved In ether, the solution was washed with water, dried and evaporated 
giving 86 g (92%) of a viscous oil. 

NMR : 5 6.6-7.2 (m 8H), 4.9 (t 1 H), 3.8 (s 3H), 3.5 (s 3H). 3.0 (d 2H), 2.2 (s 3H). 

b) Methyl 3,3-bis-(2-methoxyphenvl)-propionate (VII) was obtained in the same way In 96% yield from 
30 the lactone (V) of Example If). m.p. 84-87" (IPE). 

C^gH2oO^ (300.*) requires; C 71.98 H 6.71 O 21.3 
« Found 71.* 6.67 21.6 



c) Methyl 3-(2.3-dibenzyloxyphenyl)-3-phenylpropionatB (VIII) was obtained In a similar way In quan- 
titative yield from the lactone (IV) of Example 1e) and benzyl chloride In methanol. In addition to K2CO3 the 

40 reaction mixture also contained some Nal. M.p. 72" (IPE). 

CjqHjjO^ (452.5) requiresi C 79.63 H 6.24 O 14.1* 
Found 79.9 6.15 l«.l 

45 

d) Methyl 3-(2-ben2yloxyphenyl)>3-phenylproplonate (PC) was obtained in a similar way as a viscous 
oil In 81% yield from 4-phenyl-3.4-dlhydrocoumarin and benzyl chloride, 

NMR : 6 7.2 (m 14H). 4.9 (s 2H. 1 1H). 3.5 (s 3H). 3.0 (t 2H). 
60 e) Methyl 3-(2-methoxy-5-methylphenyD-3-pheny!propionate (X) was obtained in a simflar way from 
6-methyl-4-phenyl-3.4-dihydrocoumarin in 96% yield. 
NMR : 6 7.4 (m 8H), 5.0 (t 1 H), 3.9 (s 3H), 3.7 (s 3H), 3.2 (d 2H). 2.4 (s 3H). 

f) Methyl 3>bis-(2-methoxy-5-methyiphenyl)propionate (XI) was obtained in a similar way In quan- 
titative yield from the lactone (I) of Example la) and methyl iodide. 

55 NMR : 6 6.6-7.1 (m 6H). 5.1 (t 1H). 3.7 (s 6H). 3.5 (s 3H), 3.0 (d 2H). 2.2 (s 6H). 

g) Methyl 3-(2.5-dibenzyloxyphenvl)-3-phenylpropionatB QQI) was obtained in a simflar way In 90% 
yield from the lactone (II) of Example 1b) and benzyl chloride. 

NMR : 8 6.8-7.4 (m 18H). 5.0 (s 4H, 1 1H), 3.7 (s 3H), 3.1 (d 2H). 



8 



EP 0 325 571 B1 



h) Methyi 3,3-bls-(2-ben2yloxy-4'methylphenyl)proplonate (XIII) was obtained In a similar way In 95% 
yield from the lactone (111) of Example 1d) and benzyl chloride. By GLC the product Is homogenous, and by MS 
it has the correct M.W. 

I) Ethyl 3-(2,4-dlmethoxyphenvl)-3-phenylpropionate (XIV) 

A mbcture of ethyl dnnamate (88 g, 0.5 md). dimethyl resorclnol (276 g, 2.0 mol) and cone, sulphuric acid 
(50 g) was stin-ed on a boiling water-bath for 2 h. whereafter all the volatile material was distilled off In vacuum. 
The residual oil was dissolved In ether, the solution was washed with sodium carbonate, dried, and evaporated 
giving 101 g (64%) of the title ester in the fonrai of a viscous oil. 
NMR : 6 6.4-7.2 (m 8H), 4.9 (t 1 H), 4.0 (q 2H), 3.7 (s 6H). 3.0 (d 2H), 1.1 (t 3H). 

j) Methyl 3,3-bis-(2,4-dlmethoxyphenyl)prop1onate (XV) was obtained in a similar way from methyi 2,4- 
dimethoxydnnamate and dimethyl resorcinoi. The product thus obtained contained about 23% of dimethyl 
resorcind. It was taken to the next step without further purification. 

Ic) Methyl-3-(5-chloro-2-methoxyphenyD-3-phenylpropionate 

e-Chloro-4-phenyl-3,4-dihydrocoumarin (435 g, 1.68 md. Preparation : T. Manlmaran & V.T. Ramalc- 
rishnan, Ind. J. Chem. B 18 (1 979) 328) is added to a hot sdutlon of sodium hydroxide (140 g, 3.6 mol) In water 
(500 ml). The solution is chilled to 25'C and dimethyl sulphate (442 g. 3.5 md) is added dropwise during 1 h 
with stining and coding at 25-36'C. The mbcture Is stirred for an additional 2 h whereupon a sdution of 100 g 
of sodium hydroxide In 500 ml of water is added and the mbcture Is stirred until a dear solution is obtained. An 
excess of concentrated hydrochloric acid Is added to precipitate the metiioxy acid, which separates as an oil 
which slowly crystallizes. It Is filtered off. washed with water and dried. Crystallization from 2-propand gives 
cdouriess crystals of 3-(5-chloro-2-methoxyphenyl)-3-phenyl propionic acid, m.p. 144*C. Yield 455 g. 

The above add (291 g. 1.0 mol) In 1 litre methanol containing 50 g concentrated sulphuric acid was refluxed 
fbr 8 h. The sdvent was distHled off, the residue was talcen up in ether, washed with water and sodium cart)onat 
sdution. dried and evaporated giving 300 g (100%) crude oi. Recrystallisation firom IPE gave white crystals of 
the titie compound, m.p. 65-66''. 

Cj^Hj^ClOjOOM) requires: C 67.0 H 5.62 CI 1L63 
Found 68.1 5.82 11.7 

Examples 

Preparation of 3,3-diphenylpropanols 

a) 3-(2"Methoxy-4-methylphenyl)-3-phenylprDpanol (XVI) 

The ester (VQ of Example 2a) (84 g, 0.295 mol) In 150 ml dry ether was added dropwise to a suspension 
of IJAIH4 (1 1.3 g, 0.295 mol) In 300 ml dry ether. The mbcture was stirred overnight, then decomposed by the 
careful addition first of 1 1 g of water, ttien of 1 5% NaOH until a white granular predpltate was fonmed. The mixt- 
ure was filtered, the filtrate was washed with water, dried, and evaporated giving 71 g (91%) of an oil which 
crystalilzed on standing. RecrystaiUzation from iPE-PET gave white crystals, m.p. 83<*. 

Ci^HjqOj (256.») requires: C 79.65 H 7.88 O 12.M 
Found 79.* 7.89 12.7 

b) 3,3-Bls-(2-methoxyphenyl)propand (XVil) was obtained in a similar manner In quantitative yidd as 
a viscous oil from the ester (VII) of Example 2b). 

c) 3-(2,3-Dlbenzyloxyphenyl)-3-phenylpropanol(XVill) was obtained in a similar way as a viscous oil 
In 96% yield firom the ester (Vill) of Example 2c). 

d) 3-2(Benzyloxyphenyl)-3-phenvlpropand (XIX) was obtained in a simOar way as an oil in 78% yield 
from ttie ester (IX) of Example 2d). 

e) 3-(2-Methoxy-5-methylphenyi)-3-phenylpropand (XX) was obtained in a similar way as an oil In 
quantitative yidd from the ester ()Q of Example 2e). 

mR : S 6.8-7.4 (m 7H), 4.7 (t 1H), 3.8 (s 3H), 3.7 (m 2H), 2.3 (s 3H), 2.0-2.3 (m 2H). 

f) 3,3-Bis-(2-methoxy-5-mettiylphenyl)propanol (XXI) was obtained in a similar way In 98% yield from 
ttie ester pCi) of Example 20. M.p. 89^' (IPE). 

9 
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C^^Hj^Oj (300.*) requires: C 75.97 H 8.05 O 15.98 
Found 75.9 8.02 16.1 

5 

g) 3-(2,5-Diben2yloxyphenyi)-3>phenylpropanol 0(XII) was obtained in a similar way In 88% yield from 
the ester pai) of Example 2g). M.p. 78« (IPE). 

10 C25H2g03 (W*.5) requires: C 82.03 H 6.65 O 11.31 

Pound 82.0 6.62 11.2 

h) 3>Bl8-(2'benzyloxy-4-methylptienyl)propanol QOCIII) was obtained In a simflar way as an oil In 93% 
IS yield from the ester pClii) of Example 2h). 

i) 3-{2,4-Dimethoxyphenyl)-3-phenylpropanol (XXIV) was obtained as a golden oO In 92% yield from 
the ester (XIV) of Example 20- 

NMR : 8 6.5-7.2 (m 8H). 4.5 (t 1H), 3.8 (s 6H). 3.6 (m 2H), 2.0-2.6 (m 3H). 

j) 3,3-BisK2,4'dlmethoxyphenyl)propanoi (XXV) was obtained in a similar way from the impure ester 
20 (XV) of Example 2j). By NMR, the product contains about 20% of dimethyl resorcinoi. 
k) 3-(4«Fluorphenyi)-3-(2-methoxyphenyi)propanoi(XXVI) 

A Grignard reagent was prepared in the usual manner from o-bromoanisole (93.5 g, 0.5 moi) and mag- 
nesium (1 2 g, 0.5 mol) in 1 00 ml dry ether. A solution of p-fluorobenzaldehyde (62 g, 0.5 moO in 1 00 ml ether 
was added dropwise to this solution. After about 1 h, the mixture was decomposed with NH4CI and worked up, 
25 giving 1 00.6 g (87%) of 4-fluoro-2'-methoxy-d Iphenylmethanol. Recrystaiiization from iPE-PET gave white crys- 
tals, m.p. 88". 

Cj^H^jFOj (232.3) requires: C 72.M H 5.6» 
^ Found 72.9 5.75 

The obtained carbind (46.2 g, 0.2 mol) In 600 ml ethanol was hydrogenated in the presence of 4 g of 5% 
Pd/C catalyst After about 5-6 h, the reactton was complete and the mixture was worked up giving 40 g (93%) 

35 of 4-fIuoro-2'-methoxy-diphenylmethane as a dear oil. 
NMR : 6.8-7.2 (m 8H). 4.0 (s 2H), 3.8 (s 3H). 

The obtained methane derivative (71 g, 0.33 moO in 100 nrti ether was added to a solution of NaNHa prep- 
ared in situ from sodium (8.5 g, 0.37 mol) in about 300 ml of NH3. After about 1 h. a solution of ethylene oxide 
(1 7.5 g, 0.395 moi) in 75 ml ether was added dropwise. The mixture was stirred for 2 h. and most of the ammonia 

40 was then removed with a stream of air. Solid NH4Ci was then added, followed by the addition of water. The 
organic phase was separated, washed with water and 2N HCI. dried and evaporated, giving 81.5 g (95%) of 
the title compound. M.p. 61'' (IPE-PET). 

45 C^gH^^FOj (260.3) requires: C 73.82 H 6.58 

Found 7*.l 6.77 



I) 3-(5-ChlorO"2-methoxyphenyi)-3-phenylpropanol - 
The ester from Example 2k) (91.5 g. 0.3 moQ in 500 ml dry ether was added dropwise under nitrogen to 
LIAIH4 (1 1 -4 g, 0.3 md) in 200 ml dry ether. The mixture was stirred at room temperature overnight, then decom- 
posed with 1 1 g water and 1 1 g 15% NaOH solution. Work up gave 72.5 g (87.5%) colouriess oil. Recrystalli- ^ 
ration from IPE gave white crystals of the titie compound, m.p. 80*. 



CjgHj^ClOj (276.8) requires: C 69.43 H 6.19 CI 12.81 
Found 70.1 6.44 12.9 



10 



EP0325571B1 



Example 4 

Preparation of 3.3-diphenyipropyH>4oluene sulphonates 

a) 3,3-Bls-(2-methoxyphenyi)propyl'P-toluene sulphonate (XXVII) 

The propand PCVII) of Example 3b) (35 g. 0.128 mol) in 100 ml chlorofomi containing 30 ml pyridine was 
cooled to about ->10« and then treated with p-toluene sulphonyl chloride (29 g, 0.15 mol). After standing in the 
cooler (about •^5<>C) overnight, the mixture was poured into ice-water, the organic phase was washed with water 
and cold 2N HCI, dried, and the solvent was distilled off at < 50»C, giving a crude oil in quantitative yield. Reo* 
rystalllzation from IRE gave white crystals of low and IndefinitB m.p. 



Cj^HjgO^ (426.5) requires: C 67.58 H 6.14 S 7.52 
Found 66.8 6.22 7.76 



b) 3-(2-Methoxy-4-methylphenyt)-3'Phenylpropyl-p-tDluene sulphonate (XXXI) was obtained In quan- 
titative yield ftom the propanol (XVI) of Example 3a). 

c) 3-(2,3-Dibenzyloxyphenyl)-3-phenylpropyl-p-toluene sulphonate (XXVIII) was obtained In a similar 
way as a thicic oil in 88% yield from the propanol PCVIII) of Example 3c). 

d) 3-(2-Benzytcxyphenyi)-3-phenylpropyi-p-tojuene sulphonate (XXIX) was obtained in I similar way 
in 98% yield from the propanol (XIX) of Example 3d). 

e) 3-(2-Methoxy-S-methylphenyl)-3-phenylpropyl-p-toluene sulphonate (XXX) was obtained In quan- 
titative yield from the propanol (XX) of Example 3e). M.p. 64'' (IPE-PEl). 

CjjHj^O^S (396.5) requires: C 69.67 H 6.10 S 8.09 
Found 69.8 6.20 7.85 

f) 3,3-Bls-(2-methoxy-5-methylphenyl)-propyl-p-toluene sulphonate (XXXIi) was obtained in quantita- 
tive yield from the propanol (XXI) of Example 3f). M.p. 11 T** (acetone-PET). 



Cj^HjqO^S («5«.5) requires: C 68.7 H 6.65 S 7.05 
Found 68.8 6.66 7.11 

g) 3-(2.5-Dibenzyloxyphenyl)-3-phenylpropyl-p-toluene sulphonate (XX)(ill) was obtained in a similar 
manner in quantitative yield firom tiie propanol (XXII) of Example 3g). 

h) 3,3-Bis-(2-benzyioxy-4-metiiy!phenyl)-propyl-p-toluene sulphonate (XXXIV) was obtained In a simi- 
lar way in 86% yield from ttie propanol (XXIII) of Example 3h). 

i) 3-(2,4-Dimethoxyphenyi)-3-phenytpropyl-p-toluene sulphonate (XXXV) was In flie same way 
obtained In 96% yield from the propanol (XXIV) of Example 31). 

J) 3,3-Bis-^2,4-dlmethoxyphenyi)-propyl-p-toluene sulphonate (XXXVI) was obtained In the same man- 
ner from the propanol (XXV) of Example 3j). The product was contaminated witti dimetiiyt resorcinol. 

k) 3-(4-Fluorphenyl)-3-(2-mettioxyphenyi)-propyl-p-toluene sulphonate (XXXVII) was obtained in a 
similar way In 88% yield firom the propanol POCVI) of Example 3k). M.p. 67<> (IPE). 

C23H23FO^S(*l»*5) requires: C 66*65 H 5.59 S 7.7* 
Pound 67.1 5.69 7.78 

I) 3-(2-Methoxyphenyi)-3-phenylpropyl'P-toluene sulphonate (XLVlll) 

A mbcture of anisole (1080 g, 10 mol). benzyl alcohol (216 g. 2 mol) and p-tduene sulphonte acid (40 g) 
was refluxed for 2 h In an apparatus equipped with a water separator. Excess of anisole was then distilled off. 
the oily residue was dissolved In ether, washed witti water and sodium carbonate, dried and fracttonated. giving 
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10 



IS 



20 



304g (77%)ofa paleyellowoH.b.p.115.118-/0.4Torr. By NMR. Itlsal : ^ '"''^"'"^'^^^X^SSS 
diphenyl methane. This material v»s converted to a mixture of the coresponding propanols by reaction wHh 
ethylene oxide, as In the preparation of the propand (XXVI) of Example 31c). This mbrture of propanols was 
then converted as described above to a mbrture of p-toluene sulphonates from which the tide-compound cou w 
be isolated in 35% yield after two recrystalllzaaonsfirom IPE. M.p. 108». 

C23H2^0^S (396.5) requires: C 69.67 H 6.10 S 8.09 
Found 69.3 6.00 8.17 

m) 34S-Chloro-2-methoxyphenyl)-3-phenylprop vl-p-toluenesulphonate 

The alcohol from Example 30 (86 g. 0.24 moO In 300 ml chlorofomi containing 75 ml pyridine was treated 
portionswise in the odd with p-toluene-sulphonyl chloride (55g. 0.29 md). The mbdure was kept at 5»C for 18 
h solventwas evaporated under vacuum at < 50%lhe residue was taken up in ether, washed wim water and 
2'n ho. dried and evaporated giving 100 g (97%) of a straw-ydlow syrup. Recrystallbation fitim IPE gave the 
title compound, m.p. B9-S(y. 

C23H23C10^S (W0.96) requires: C 6».10 H 5J8 S 7.** CI 8.23 
Found 64.4 5.45 7.04 8.17 



25 



40 



ExamplaS 

Preparation of tertiary 3.3-dlDhenylpropyiamines 



a) N N-Dii80Dro Pvl-3.3-bi8-(2-methoxyDhenvIVpropylam ine (XXXVIII). hydrogen oxalate 
The tosylate (XXVIl) of Example 4a) (42.6 g. 0.1 mol) in 100 ml acetonltriie and 100 g (1.0 moi) diisop- 
30 ropylamine was heated in a pressure botde at 80» for 4-6 days. VolaUle material was then evaporated, the resW 
due was treated with excess of 2N NaOH and extracted with ether. The extract was washed with water and 
extradsd with 2N HCI. This extract was washed with ether, basified. extracted with ether, washed with water, 
dried, decdoured. Altered and evaporated, giving 24.0 g (68%) of a cnide oil. This oil was converted to the oxalc 
acid salt by treating an acetone solution of the base with one equivalent of oxalic acid in acetone. M.p. 1 60-1 61 
35 (acetone). 

C25H35NOg (445.6) requires: C 67 J9 H 7.92 N 3.14 O 21.55 
Found 67.2 8.22 2.94 21.9 



b) N.N-Dli80propyl-3-f2.3-diben2aflox vPhenvl)-3-phenvlproPvlamine (XXXI)Q 

lie f tee base was obtained in the same 4ay in 75% yidd from ttie tosylate (XXVIII) of Example 4c). 

NMR : 6.9-7.2 (m18H). 5.0 (s4H). 0.9 (d12H). /v.x h„*«««nii,«,o«.te 

45 c) M M.niteo DroDvl-3-<2-methoxy-S-methvlDhenvn-3-phen ylpropvlamine (XL), hydrogenfumarate 

The free base was obtained in 69% yield frorn fte tosylate (XXX) of Exampte 4e). It was converted to the 
liimarlc add salt in the usual manner. M.p. 176» (acetone). 

so C27H37NO5 (455.7) requires: C 71.17 H 8.20 N 3.07 O 17.6 
Found 71.3 8.27 3.04 17.9 

d) MJM.niian nmovl-3-f2.methoxv-4-methy lphenvl^-3K)henylpropvlamlne (XU). hydrogenfumarate 
?he ftee base w^ obtahld In 25%%ield horn the tisylate (XXXQ 'of Example 4b). The fumanc acta salt 
had m.p. 147-148» (acetone). 
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CjyHjyNO^ (W5.7) requires: C 7hl7 H 8.20 N 3.07 O 17.6 
Found 71.3 8.1* 3.00 17.6 

e) N,N'Dnsopropyl-3.3-bM2-methoxy'^ethylphenyl)propylamlne 0(LII)> hydrochtorlde 

The free base was obtained In 78% yield from the tosylate (XXXII) of Example 4f). It was converted to the 
hydrochlortde with ethereal HCI In the usual manner. M.p. 163-164*" (acetone-ether). 

C25H3gN02a <420.1) requires! C 71.W H 9.12 N 333 O 7^1 a 8.W 
Found 71.6 9.08 3.27 7.93 8J6 

f) N,N-Dlisopropyl-3-(2,5-dibenzyloxyphenyl)'3-phenylpropylamlne(XLIII) 
The free base was obtained In 70% yield from the tosylate (XXXIII) of Example 4g). 

NMR : 5 6.6-7.2 (m 18H). 5.0 (s 4H), 4.5 (t 1 H), 1 .0 (d 12H). 

g) N .N-Dlisopropyl-3,3-bis-(2>ben2yloxy-4-methy IphenyQpropylamine (XLIV) 
The free base was obtained In 62% yield from the tosylate (XXXIV) of Example 4h). 

NMR : S 6.8-7.2 (m 16H). 4.8 (s 4H, 1 1H). 0.9 (d 12H). 

h) N,N-PIi80propyl-3-(2,4-dlmethoxyphenyl)-3-phenyipropylamlne (XLV) 
The free base was obtained In 56% yield from the tosylate (XXXV) of Example 41). 

NMR : 6.5-7.3 (m 8H). 4.4 (t 1H), 3.8 (s 6H). 1.0 (d 12H). 

i) N.N-D!Isopropyl-3,3-bIs-(2,4-dlmethoxyphenyl)propylamlne (XLVI) 

The free base was obtained In 34% yield from the tosylate (XXXVI) of Example 4J). 

NMR : 5 6.5-7.3 (m 6H), 4.6 (t 1H), 3.9 (s 12H). 1.0 (d 12H). 

J) N.N-Dil80propyl-3-(4-fluon>phenyl)-3-(2-methoxyphenyl)propylamIne XLVII) 

The free base was obtained in 71% yield from the tosylate POCXVII) of Example 41^. 

k) N,N-Dilsopropyl-3-(2-methoxyphenyl)-3-phenylpropylamlne (XLIX), hydrogen fumarate 

The firee base was obtained In 86% yield frtsm the tosylate (XLVIII) of Example 41) and was converted to 

the fumaric acid salt in the usual way. M.p. 134-136"* (acetone-IPE) or 163-164* (methanol). 

C2gH3gN05{»»1.6) requires: C 70.72 H 7.99 N 3.28 0 18.12 
Pound 70.8 7.93 3.28 18.1 

1) N43-(2-Methoxyphenyl)-3-phenylpropyO-23,6.6-tetramethylpiperldine (LXIV) 
This compound was obtained In the same way In 54% yield frrom the to^Iate paVIII) of Example 41) and 
2.2,6,6-tatramethylplperidine. M.p. 100"" (IPE). 

C2jH3^NO (365.6) requiresi C 82.1^ H 9.65 N 3.83 
Found 82.0 9.62 3.57 

m) N,N-dllsopropyl-3-(5-chloit)-2-methoxyphenyl)-3-phenylpn)pylamIne 

The tosylate from Example 4m) (43.1 g, 0.1 mol) was heated for 4 days at 80'' with dilsopropylamlne (50 
g, 0.5 md) in 100 ml acetonltrlle, giving 23 g (64%) of crude title compound. By GC. it Is at least 93% pure, 
n) N-t3-(2-Ben2yloxyphenyl)-3-phenyIpropylh2^,5,5-tetramethylpyrrolldlne 
This compound was simllariy prepared from the tosylate (XXIX) of Example 4d) and 2,2.5,5-tetramethyl- 
pyrrolidine. It was obtained as a sticky oil, which was converted to die hydroxy analogue without ftirther puri- 
fication (Example 9ab)). 

0) N^3-(2-Ben2yloxyphe^yl)-3-phenylp^opyiH-hydroxy-2;^,6,6-tet^amethytpiperidlne 
This compound was simllariy prepared from ttie tosylate (XXIX) of Example 4d) and 4-hydroxy-2.2,6,6-tet- 
ramettiylplperidlne* and it was obtained as a sticky oil which was converted to ttie hydroxy compound wiUiout 
further purification (Example 9ac)). 

p) N-(2-Hydroxy-1,1-dlmettiyletiiyl)-3-(2-ben2yloxyphenyl)-3-phenylpropyIamine 
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Thte compound was similaily prepared from the tosylata (XXIX) of Example 4d) and 2.amino.2-methyl- 
propanol. The solid product was crystaUired from diteopropyl ether and melted at 103»C. It was used as start 
material in Example 7p). 

' C,.H,.N02{389.5) requires: C 80.17 H 8.02 N 3.60 O 8.22 
Found 80-0 ^.69 8.51 

io q) N- (1-Adamantyl)-3-f2-ben2yloxyDhenvn-3-pheny lpropylamlne . . , ^ 

m compound was sb^illariy prepared from the tosylate (XXIX) of Example 4d) and l-aminoadamantane 
It was used as start material in Example 7q). The hydrochloridesemihydrate was prepared in acetonilrDe and 
melted at 22S*C. 



IS 



;„H„NO.Ha.l/2H,0(M7.1)requiresi C 77.31 H7.91 N 2.82 0 4.83 0 7.13 
fndV 77.3 8.23 2.65 5.0* 7.1* 



C 

Fotindt 

ao Example 6 

Preoaralion of secondary 3.3<llphenvtpropylamines 

a) N-tert.B utvl-3.3-bis-(2-methoxyphenyl)propylamlne (L). hydro gen oxalate 
25 The tosylate (XXVII) of Example 4a) was heated with a large excess of tertbutylamlne as descnbed m 
Example 5. giving the ftae base in 78% yield. wWch was oom^erted to the oxalic acid salt in the usual manner. 
M.p. 135-1360 (acetone-ether). 

ao C23H3jNOg(*17.5) requires: C 66.17 H 7.*8 N 3J6 O 22.99 

Found 65.6 7J1 3.36 23.* 



35 



40 



46 



SO 



W N.tert.Btjtvl.3-t 2.3-dlbenzvloxyphenvl^-3-phenylp ropvlamine (U). hydrochloride 
The Itee base was obtained as above In 78% yield from the tosylate (XXVIII) of bxample 4c). The HO salt 
had m.p. 184-1 85» (acetone-methand-IPE). 

CjjHjgNOjCl (516.1) requires: C 76.79 H 7.*2 N 2.71 O 6.20 CI 6.87 
Found 76J 7J0 2.72 6.*2 6.81 

c) N-tertButvl-3-(2-benzvloxvDhenvO-3-ph envloropylamlne(LII). hydrogen oxalate 
The free base was obtained in 84%yield from the tosylate (XXiX) of Example 4d).Tfieax^^^ 

m.p. 198° (acetone-ether). 

C2jH33N03(*63.6) requires: C 72.5* H 7.18 N 3.02 
Found 71.8 7.13 2.95 

M-t..* Q..K.i.a./9..nAthn w.S-melhvlPhenvlV3-phe nvlDropvlamine (Lll». hydrochloride 
1 Z i^aoo. yidd Sie tosyla; (X XX) of ^^^^^^^ l""^ 

ethereal HCI. it gave a somewhat hygroscopic salt which seems to be associated with 1/4 mol of water. M.p. 
171' (ethanol-ether). 



55 
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C2|H25NO.HCI.l/(^ HjO (352.3) (requires)s C 71.55 H 8.7^^ N 3.97 O 5.67 CI 10.06 
Found 71.8 8.72 *.05 5.57 10.1 

e) N-tert,Butyl-3-(2-methoxy-4-methylphenyi)-3-phenylprDpylamrne (LIV), hydrochloride 
The free base was obtained in quantitative yield from the tosyiate (XXXI) of Example 4b). The HCI-salt had 
m.p. 138-149** (methand-isopropanol). It was associated with 3/4 moi of water. 

CjjHjoNOaJ/^HjO (361.5) requires: C 69.77 H 8.80 N 3.88 CI 9.81 
Found 69.8 8.76 3.93 9.75 

iS f) N-tertButyl-3.3-bM2-methoxy-S-methylphenyl)-propylamlne (LV), hydrochloride 

The free base was obtained In quantitative yield from the tosyiate (XXXII) of Example 40. The HCi-salt had 
m.p. 242^ (acetone). 



10 



20 



^23"3»NOCl (392.0) requires: C 70.*7 H 8.7» N 3.57 0 9.05 
Found 70.2 8.81 3.46 8.99 



g) N-tert.Buty!-3-(2,5-diben2yioxyphenyO-3-phenylpropyfamlne (LVI). hydrochloride 

25 The free base was obtained in 85% yield from the tosyiate (XXXIII) of Example 4g). The HQ salt had m.p. 
las'" (ethanol-ether). 

^33"38'^°2^' ^^^'^^ requires: C 76.79 H 7.*2 N 2.71 O 6.20 CI 6.87 
^ 77.2 7.50 2.64 6.53 6.85 

h) N-tertButyl-3,3-bis^2-ben2yioxy-4-methylphenyl)-propylamine (LVII). hydrochloride i'; 
The free base was obtained In 94% yield from the tosyiate (XXXIV) of Example 4h). The HCL-salt had m.p. 

35 210^ (aoetone-ether). 

S5"*2'^°2^^ (5»*.2) requires: C 77.25 H 7.78 N 2.57 O 5.89 a 6.52 
Found 77.6 7.82 2.35 6X)8 6.55 

40 

I) N»tertButyl-3-(2,4-dlmethoxyphenyl)-3-phenyipropylamlne (LVIII), hydrochloride 
The free base was obtained in 84% yield firom the tosyiate POCXV) of Example 41). The HCI-salt had m.p. 
1 96^ (aoetone-ethanol-ether). 

45 

^2l"30^^2^* <3^3*9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CJ 9.74 
Found 69.3 8.44 3.80 8.89 9.81 

50 

j) N-tertButyl-3,3-bis-C2.4-dimethoxyphenyl)>pfopylamine (LIX), hydrochloride 
The free base was obtained In 60% yield f^ the tosyiate (XXXVI) of Example 4J). The HCksalt had m.p. 
251** (methanol-acetone). 

55 

CjjHj^NO^Cl (424.0) requires: C 65.15 H 8.08 N 3.30 O 15.09 CI 836 

64.5 8.06 3.57 15.3 8.67 



15 



EP 0325 571 B1 



5 



k) N-tert.Butyi-3-(4-fluorophenvl)-3-(2-methoxyphenyt)-propylamine (LX) , hydrochloride 
The free base was obtained in 89% yield from the tosylate (XXXVII) of Example 4k). The HO-salt had m.p. 
194" (ethanot-acatone). 

C2QH27NOFCI (3^1.9) requires: C 6S.26 H 7.73 N 3.98 CI 10.08 
Found 68.9 7.97 *.01 9.69 

10 I) N-tertButyl-3-(2>methoxyphenyl)-3-phenyipropylamine (LXI), hydrochloride 

The free base was obtained in 88% yield from the tosylate PCLVIII) of Example 40. The HCI-salt had m.p. 
205-, 

15 CgQHjgNOCl (333.9) requires: C 71.94 H 8.ft5 N <^.20 O 4.79 

Found 71.9 iM 4.67 4.79 

m) N-(1 ,1 -Dimethylpropyi)-3-(2-methoxy-5-fliethylphenyl)-3-phenyipropylamine (LXII), hydrochloride 
20 The free base was obtained in 95% yield from the tosylate (XXX) of Example 4e) and tert amytamine. The 
HCI-salt had m.p. 188-189** (ethanol-acetone). 

C22H32NOCI (362.0) requires: C 73.00 H 8.91 N 3.87 O 4.42 CI 9.80 
Found 73.4 8.98 3.83 4.61 9J1 

n) N-(1,1-Dimethylpropyi)-3,3-bis-(2-methoxy-5-methylphenyi)propylamlne (LXI II), hydrochloride 
The free base was obtained in 94% yield from the tosylate (XXXII) of Example 4f) and tert. amylamine. 
30 The HCI-salt had m.p. 21 0" (ethanol-acetone). 

^24"36'^^2^' requires: C 71.00 H 8.94 N 3.43 O 7.88 CI 8.73 

Found 71.1 9.01 3.60 7.92 8.73 



3S 



40 



45 



o) N-tert.Butyl-3-(5-chioro-2-methoxyphenyl>-3>phenylpropylamine 

The tosylate from Example 4m) (43.1 g. 0.1 mol) in 100 ml acetonltrile was treated with tert. butylamine 
(37 g. 0.5 mol) and the mixture was heated in a pressure bottle at 80» for 4 days. The usual woric-up afforded 
32 g (100%) crude title compound. The base in ether-acetone was treated with ethereal HCI giving the hyd- 
rochloride salt, m.p. 216-218". 

C2QH2gClNOilCl (368 J6) requires: C 65.21 H 7J9 N 3.80 CI 19.25 
Found 65.1 7.39 3.90 18.7 



Example 7 

50 Preparation of tertiary 3,3-dlphenyipropylamines from secondary amines 

a) N-Methyl-N-tert.butyl-3-(2-methoxyphenyl)-3-phenylpropylamine (LXV ), hydrochloride 

A mbdure of the secondary amine (LXI) Of Example 61) (29.7 g, 0.1 mol). fonnic acid (1 3.8 g, 0.3 mol), and 

37% fbmialdehyde solution (12.5 g, 0.12 mol) was refluxed for 1 6-24 h. The mixture was then cooled, basified 
55 with NaOH, and extracted with ether. The extract was washed with water, dried and evaporated, giving 29.3 g 

(94%) of a cnjde oO, The Ha-salt was prepared from ethereal HO In the usual way, m.p. 1 99", 
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CjjHjQNOa (3*7.9) requires: C 72M H 8.69 N *.03 CI 10.19 
Found 71.9 8.79 *.23 10.1 



b) N41ethy^^N-tellbutyl■3^(2^^nethoxy^5■methylphenyl)^^phenylp^opylamine (LXVI), hydrochloride 
The free base was obtained in the same way in 89% yield from the amine (U IQ of Example 6d). The HCI-eait 

had m.p. 161*" (acetone). 

CjjHjjNOCi (362.0) requires: C 73.00 H 8.91 N 3.87 O *.42 CI 9.08 
P«Jnd 73.0 8.96 3.9* *.59 9.77 

c) N-Methyl«N"tertbutyl^,34)ls-(2-methoxyphenyl)propylamine (i-XVil), hydrochioiide 

The free base was obtained in 96% yield from the amine (L) of Example 6a). The HCi>sait had m.p. 1 87-1 90*^ 
(aoetone-ether). 

C22H33NOCI (378.0) requires: C 69.91 H 8.5* N 3.71 O 8.*7 CI 9J8 
^^^^ 69.9 8J6 3.53 8.93 8.92 

d) N-Methyl-N-tert.butyl"3K2Hiiethoxy-4Hiiethylphenyl)-3-phenyi propylamine (IJ(VIIO 
The free base was obtained in 98% yield from the amine (LIV) of Example 6e). M.p. 64'' (IPE). 

C22H3jNO (325.5) requires: C 81.17 H 9.60 N *.30 O *.92 

81.0 9.83 *.15 5.03 

e) N-Methyl-N-tert.butyi-3,3-bis-(2-methoxy-5-methyjphenyl)propyiamine (LXIX) 

The free base was obtained In 97% yield from the amine (LV) of Example 6f). M.p. 95" (IPE). 



C2^H33N02 (370.0) requires: C 78.00 H 9.55 N 3.79 O 8.66 

78.1 9.57 3.70 8.80 

f) N-Methyl-N-tert.butyi-3K4-fiuorophenyl>-3-(2Hnethoxyphenyl)propylamine (DQQ, hydrochloride 
The free base was obtained in 82% yield from the amine (LX) of Example 6I(). The HCi^t had m.p. 218** 

(ethanoi-acetone). 

CjjHjjNOClF (365.9) requires: C 68.93 H 7.99 N 3.83 CI 9.69 
^^^^ 69.0 7.97 3.95 9.60 

g) hH1.1*Diniethylpropyl>^4Hiiethyl"3-(2Hnethoxy-5HTiethylpheny^ (LXXI), hyd- 
rochloride 

The free base was obtained In 98% yield from the amine (iXW) of Example 6m). The Hd-sait had m.p. 
176-177"* (acetone). 

C23H3^NOC1 (376.0) requires: C 73.*7 H 9.11 N 3.73 CI 9.* 3 
Found 73.* 9.15 3.73 9.*1 
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h) ^H1■1-DimethylproD^rfVN^nethv^-^.^-bls^2^nethoxv^5^n e^ 

'^n^ee base was obtained Cn 89% yield from the amine (LXIII) of Example 6n), The HCI^It had m.p. 
147* (acetone-ettiei). 

C2.H37NO2CI («0.1) requires: C 71.W H 9.12 N 3.3<f O 7.62 CI S.** 
Found 70.8 9.20 3.63 7.7* 8.*2 

n Ki-MAthvl.N-t ert.butvl.3.f2.4-dlmethoxvpheiTyl)-3-p henvlproPvtamlne (LXXIII) 
•fhis compound was obtained as an oil in quantitative yield from the amine (LVIII) of Example 60- 
NMR : 6.5.7.3 (m8H). 4.3 (tlH). 3.8 (s6H). 2.3 (s3H). 1.0 (s9H). 

J) KHVlethyl-N-tert.butyl-3-(2,5-diben2yloxyphenvD-3-phenylp ropvlamine (uuuv) 

This was obtained as an oil in 95% yield from the amine (LVI) of Example 6fl)- 
W MJiii*th vi.N.tert.butvl-3.3^ais-(2-ben2yl o xv-4.methvlphenyl)propylamine (DOOQ. hydrochloride 
Lfr eebaseLobtalni^ln92%yleldfromthe amine (LVIi) ofExample6l<).TheHCI^^^^ 

171° (acetone-ether). 

ao CggHj^^NOjCl (558.2) requiresi C 77.*6 H 7.95 N 2.51 O 5.73 CI 6.35 
Found 77.6 7.86 2.*2 5.89 6.31 

I) r^l^ethvl-N-tertbutyl-3.3^)ls^2.4^lmeth oxvohenvlbropylamlne(L)0<yi).^^^^ 
The free base was obtainil in 9e% yieldfromthe amine (LIX) of Example 6j). The HCWaitnad m.p. ISO- 
ISO" and seems to be associatBd with 1/4 mol of water. 

C2.H,,NO.Cl m HjO (447.0) requires: C 64.48 H 8J4 N 3.13 O 16.11 O 7.93 
Found 6*.5 8.27 3.02 16.2 8.19 

m) N-Methvl-N-tertJ)utvl-3-{2.3-dibenzvloxvpheny!)-3 -ohenvlpropylamine(LXXVII) 
This was obtained as an oil in 98% yield from the amine (U) of Example 6b). 
NMR:«a9-7.3(m18H),2.1(s3H).1.0(s9H). « vwim 

n) N4^4ethvl-^l-tertb^Jtyl•3^(2-ben2vloxvphenyl)-3- phenvlptopylamine(l-XXVIll) 

This was obtained as an ol in 97% yield from the amine (Lll) of Example 6c). 
NMR : 6.9-7.3 (m14H), 5.0 (s4H), 4.5 (tlH), 2.2 (s3H), 0.9 (s9H). 

o) N-l^ethvl-^^teltb■Jt^H^^^(5-chloro-2^ne thoxvphem^)^3^phenirtpropj^amm 
The secondary amine from Example Bo) (25.3 g. 0.076 mol) was refluxed ton » h with ^'^^^^ 
0.2 mol) and 35-A formaldehyde solution (8.5 g. 0.1 moi). Woric^ip gave 25.6 g. 5%) «ude baM/m« w^ 
dteolved In acetone and treated with an equimolar quantity of oxalic acid in acetone givng beige crystals of 
the title compound, hydrogen oxalate, lap. 1 65*. 

4S C2.H2oClNO.C2H20^ (436.0) requires: C 63.37 H 6.94 N 3.21 Ci 8.13 
Found 62.7 6.83 3.10 7.97 

M-^9.Hvrir>>w.i.1.d imethvlethvlVNHTiethvl-3-(2-beffisy loxvphenylV^henylpropylam^^^ 

«, TOsccZundZsimilariypreparifromthe'^^^ 

which was converted to the free hydroxy compound of Example 9ad). 

q) N-1-AdamantyH^thv<-3-(2-benzylo »rphenYl)-3-ohenvlpropylam ne . . . „^ , ..^cv oil 
fhis compound wassimilariyprepamdftom the com^«;und of Example 5q^^^^^ 
whi J. was converted to the fr.e hydroxy compound of Example 9ae) without further punffcation. 
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Example 8 

Preparation from olefinic pfBcureors 

s a) N-teilbutyl-S^2,6-dimethoxyphenyl)^-hydroxy'^henyipropylamlne (LXXIX) 

A solution of diisopropylamine (10.1 g, 0.1 mol) in dry ether (100 ml) was cooled to -10*". A solution of 
butyl lithium in hexane (65 ml, 0.1 mol) was added, and the mixture was stinned at -10® for 20 min. A solution 
of N-ethylldene-tertbutylamlne (1 0 g, 0.1 mol) In dry ether (1 00 ml) was added and the solution was stirred at 
0<* for 20 min. After cooling to -30® a solution of 2,6-dimethoxybenzophenone (24.1 g. 0.1 mol) In dry ettier 
10 (1 00 ml), containing 30 ml THF. was added. The mixture was then stirred at ambient temperature for 20 h and 
hydrolized witti water. The organic phase was washed with water, dried and evaporated, giving 32 g (94%) of 
N-[3-(2,6-dimethoxypheny1)-3-hydroxy-3-phenyIpropy!idene]tertbuty1amlne as an oil. 

This oil was dissolved in absolute etiianol (250 ml), tiie solution was cooled to -5®, and NaBhU (5.7 g, 0.15 
md) was added portionwise. The mbcture was stirred at 0® for 1/2 h, then at ambient temperature for 3 h. Most 
IS of ttie solvent was distilled off tn vacuum, ttie residue was treated vAth water, extracted witfi ether, washed with 
water, and extracted witii 2N HD. The extract was washed with etiier, basified wItti NaOH, extracted witii ether, 
dried and evaporated, giving 30 g of the titie amine. 

The HCI-salt had m.p. 203-204® (acetone-etiier) and seems to be associated with 1/4 nnol of water. 

^ C2iH29N03.HCl.l/» HjO (38*.5) requires: C 65.60 H 8.01 N 3.6* O 13.52 

Found 65.9 8.11 3.6« 13.7 



25 b) N-tert.Butyl"3-(2,6-dimethoxyphenyl)-3-phenyl-2«propene*1'gmine (LXXX) 

The above amine from step a) (21 g, 0.061 mol) was added to 6.3N H2SO4 (20 ml, 0.1 26 mol). The mixture 
was stirred on a boiling water bath for 2 h, cooled, basified, and exfaBCted witti etiier. The extract was washed, 
dried and evaporated, giving 17.8 g, (90%) of ttie titie olefin as a dear oil. The HCI-salt had m.p. 220-22®, and 
was associated witti 1/4 nnol of water. 

30 

CjiHj^NOj^Cl. 1/4 HjO requires: C 68.82 H 7.86 N 3.82 O 9.82 a 9.68 
Found 68.8 7.89 3.92 9.81 9.44 

35 c) N-Metiiyl-N'tertbutyl-3-(2,6-dimethoxyphenyl)-3-phenytpropylamine (LXXXI), hydrogen fumarate 
The olefinic amine from step b) (16.3 g, 0.05 md) in metiiand (250 ml) containing 0.5 g of a 10®/o Pd/C 
catalyst, was hydrogenated at ambient temperature and pressure. The mixture was then filtered through Cela- 
ton, ttie filtrate was talcen to dryness, giving 16.3 g (100%) of N-tertbutyl-3-^,6-dlmettiQxyphenyO-3-phenyl- 
propylamine. The HCI-salt had m.p. 244® (ethanoQ. 

40 

C2|H25N02J4C1 (363.9) requires: C 69J1 H 8 Jl N 3.85 O 8.79 a 9.74 
Found 69J 8.29 3.83 9.27 9.73 

45 

The above secondary amine, as the free base, was mettiylated with formaidehydefonnic acid as described 
in Bounple 7, giving ttie tertiary amine in 96®/o yield. The fitmaric acid salt had m.p. 185-190® (acetone). 

50 C2gH33N6g(W7.6) requires: C 68.25 H 7.71 N 3.06 O 20.95 

Pound 67.8 7J9 3.05 21.6 

Example 9 

Removal of 0-protective groups 

a) N,N-Diisopropyl'3-(2-hydroxyphenyi)-3-phenylpropylamine (UOOai), hydrochtoride 



19 



EP 325571 rfile://J:\Legal\Pat6nts\EP 325571. cpcl 



Page 20 of 43 



10 



15 



20 



25 



30 



EP 0 325 571 B1 

The amine (XLDO of Example 5k) (20.8 g. 0.064 mol) in methyiene chloride (150 ml) was ^J^^ "J'- 
A iti 0.064 mol) was then added dropwise. the solution was then kept in the 

racted with ether.theextiadwas washed with water,driedandevapomted.givingavisw^ salt 
had m.p. 222'* (methanol-elher), yield 31%. 

C2^H25NO.HCl (347.9) requires: C 72.W H 8.69 N 4.03 O 4.60 a 10.19 
Found 72.0 8.72 3.74 3.06 10.3 

The fhllowlno comoounds were obtained in the same way. 

M ^rH ydroxvohenvl).3.phenylpro ny.V2.2.B.^^^ (LXXXIH). hYdn)8en fama- 

~From the amine (UIV) of Example 51). Crude yield 78%. M.p. fumaric acid salt = Indefinite. 

C2JH37O3 (067.6) requires: C 71.9 H 7.91 N 3.00 O 17.1 
Found 71.8 8.*1 3.01 16.6 

c) M M.nii^ nrnnvl.3^2.hvdro)cv-SHnethyl DhenvlV3-PhenylproDvlamlne (LXXXIV). hydrochloride 
fL t he amine Q^^c^bJ^b 5c). Cmde yield 85%. H Q-aalt. r^^. 209-210' (acetone^ther). 

C22H3. NOJICI. 1/* HjO (366.3) requires: C 72.09 H 8.93 N 3.82 O 5.*6 CI 9.67 
Found 72.3 8.93 3.71 5.68 9.61 

d) N.Methv|.N-tertbutyl ^ -^2.hvdroxv-&<tiethylphenvl)^phenYlpropylamine(^^ 
piom the amlnl (LXVI) of Example 7b). Crude yield 100%. HCI-salt. m.p. > 2eo« (ethanol). 



CjjHjgNOiia (3*7.*) requires: C 72.*9 H 8.69 N *.03 a 10.19 
35 Found 72.7 8J8 3.81 10.95 

e) N M-nKc«pmpyi><ia.bis. f2-hydroxyphe nvnproPvlamine fLXXXVI^ hydrochloride 

fL t he amirpoSlO of Bcample 5a). Cmde yield 57%. HC i-salt. .^.p. 257° (ethanol-ether). 

C„R,«NO,JlCI (363.9) requires: C 69.31 H 831 N 3.85 O 8.79 CI 9.7* 
F^^' ^ 69.3 837 3.95 9.23 9.*0 



45 



f) KUMethv|.N.tert.butyl- a -a.bis42.hvdroxyphenyl)propylamine(l^ 

Lm the amine (LXVII) of Example 7c). Cmde yield 100%. m.p. 190-. Ha^salt. m.p. 252- (ethanol). 



C,„H„NO,Jia (3*9.9) requires. C 68.65 H 8J)6 N *.00 0 10.13 
F^d' «.* 



?iom the amine pCLO of ExamPle M). Cnide yield 90%. Hcwait. m-p. ^m' v«.«..»l). 
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C22H3 jNO.HCl, m HjO (366.5) requires: C 72.09 H 8.96 N 3.82 O 5M CI 9,67 
Found 72.3 8.91 3.93 5.27 9A6 

h) N,N-Dnsopropyl-3,3-bM2-hydroxy-5-methylphenyl)prDpyfamlne (LXXXIX), hydrochioride 
Ffom the amine PCLII) of Example 5e). Cmde yield 93%, m.p. lee"*. HCI-salt, m.p. 220"* (ethanoQ. 

C23HJ3N02J^C1 (392.0) requires: C 70A7 H 8.7* N 3.57 CI 9.05 
Found 70.6 8.78 3.71 8.93 

i) N-Methyl4sl-tBrtbutyl-3,3-bis-(2*hydroxy-5-methylphenyl)propylam!ne (XC), hydrochloride 

Fiom the amine (LXIX) of Example 7e). Crude yield 79%, m.p. 199-20^ (IPE). HCI^t, m.p. 220* 
(acetone). 

C22H3|N02.HCI(378J)) requires: C 69.91 H 8.5* N 3.71 O 8.*7 a 9.38 
Found 69.9 8.70 3.75 8.81 9.15 

j) N»Methyl4^-tBrtbutyl'3"(2'4iydroxy-4-methylphenyl)-3-phenylpropylamlne (XCI), hydrochloride 
From the amine (LXVHI) of Example 7d). Cmde yield 100%. HQ-salt, m.p. 240*' (ethanol). 

C21H25NO.HCI (3*7.9) requires: C 72.*9 H 8.69 N *.03 O *.60 Ci 10.19 
Found 72.5 8.75 *.06 *.90 10.1 

k) N,N-Dlisopropyl-3-(4-fluorophenyl>-3-(2-hydroxyphenyl)prDpylamlne (XCII), hydrochloride 
From the amine (XLVII) of Example 5J). Crude yield 72%. HCI-salt, m.p. laS*" (acetone-ethanol). 

C21H27FNO.HCI (36*.9) requires: C 69.12 H 7.73 N 3.83 
Found 69.1 80)9 3.82 

I) N,N-Diisopropyl-3-(2,4-dihydroxyphenyl>^-phenylpiopylamine (XCIII), hydrochloride 

From the amine (XLV) of Example 5h). Cmde yield 31%. HO-salt, m.p. 205-21 O*" (ethanol-acetone-ether). 

Cj^Hj^NOj-Ha (363.9) requires: C 69J1 H 8.31 N 3.85 O 8.79 CI 9.7* 
F<Hind 69J 8.33 3.72 8.91 9.87 

m) N-(1,1-Pimethylpropyl)-NHnethyl-3,3-bis-(2-hydroxy-5Hnethylphenyl)propylamine (XCIV), hyd- 
rochloride 

From the amine (UOai) of Example 7h). Cmde yield 100%, m.p. 190-195". HCt-ealt, m.p. 235-240" (etha- 
nol-acetone-ether). 

C23H33N02.Ha (392.0) requires: C 70.*7 H 8.7* N 3.57 O 8.16 CI 9.05 
Pound 70.0 8.96 3 J* 8.11 9.19 

n) N-Methyl-N-tertbutyl-3-(2,4-dihydro)yphenyl)-3-phenylpropylamlne (XCV), hydrobromide 
From the amine (UCXIII) of Example 7i). Cmde yield 78%, m.p. 260". HBr-salt, m.p. > 260" (ethanol). 

21 
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C2oH25N02.HBr (39».*) requires: C 60.9 H 7.16 N 3.55 O 8.11 Br 20.27 
Found 60.8 7.18 3.29 8.38 20.2 

' 0) M N.niisnnmn vl.a.3-bhi-t2.4-dlhydro)cvDhenvl)propy lamlne (XCVR. hydrochloride 

?L t he llne (XLVl) Example SI). The HO-s^t. co n'^stlng of an amor;,hous brown powder. d,d not 
give a satisfactory elemental analysis because of incomplete combustion. ^vHr^hteride 
P) N-Methvl-N-tert.butyl^-34.ls^2.4^lhydro x YDhenvl^propvlamlneO(^^ 

elemental analysis because of incomplete combustion. /v«/„n h«imchioride 

q) Ki,M. nii^nrt>n>H^42.5-dihvdroxypheny l-3-phenvlpropylamlne(XCVIII.hydrochlori^^^^^ 

1 a mine (XLIII) of Sample 5f) in theTom. jlf 'theW base (32 g -noO m 
lalning5gofa5%Pd/Ccatalystwashydrogenated at ambienttempeiahjreand pressure^ Aft^^ 

« was<JmSlete.Themixturewasfntered.thefilt,atewastakentodryn^^^^^^ 

and treated with ethereal HCI. giving 19.8 g (87%) of a crude salt, m^. 260'. Recrystallization from methanol 

gave wNle crystals, m.p. 260°. 

20 Cj^Hj^NOj-HCl. l/» HjO (368.6) requires: C 68.«* H 8J6 N 3.80 O 9.77 CI 9.62 
Found 68.4 8.40 3.60 10.3 9.42 

The following compounds were prepared in the same way. 
25 r) M-MAthvl.N- tertbutvl^2.5^ihydroxvphenvl)-3-phenyi DroDvlamine (XCIX). hydroch oride 
From the amine (LXXIV) of Example 7J). Cmde y ield 90%. HO-salt. m.p. > 270' (methanol-water). 

C2qH27N02.HC1(3M.9) requires: C 68.65 H 8.06 N 4.00 O 9.14 CI 10.13 
Found . 68.9 8.02 3.93 9.60 lOJ 
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s) WM.DIisopro Dvl-3.3-bis-(2-hydroxy-4-methvlphenyl) Dropvtemlne(C), hydrochloride 
From the amine (XUV) of Example 5g). Crude yield 100%. HQ^it. m.p. 253- (methanol^ther). 

C23H33N02JiCl (392.0) requires: C 70.47 H 8.74 N 3.57 O 8.16 CI 9.05 
Found 70.5 8.74 3.55 8.47 8.03 

t) N.Methvl.N-tertbuty|. a .34>is^2.hvdroxv^hvlphenyl)propylamlne (C')- hydroch'orid° 
From the amine (LXXV) of Example 7fc): Gnide yield 97%. a y^low powder. HCI-salt. m.p. 260 (metha- 
nol-acetone). 

C22H3iN02Jia (378.0) requires* C 69.91 H 8J4 N 3.71 O 8.47 O 9.38 
Found 69.9 8.68 3.67 8.85 9.24 

u) M,M.n;te»prop yl^2.3^ihvdroxyphenvn-3-phenylpropy lamlne (Cil). hydrochloride 
?rom t heli!^ oA of ExamU Sb). Cmd; yield 10 0%. HQ^t. m.p. 174-176' (acetone). 

C2.H29NO2.HCI (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CI 9.74 
Found 69J 8J3 3.66 9J7 9.63 

N.Methvl.N4ertbutvl-3^2.3-dlhydroxy phenvlV3.phenylpropvlamlne (CMI). hydiochloride 
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From the amine (DOCVII) of Example 7m). Crude yield 100%, a white powder. HCl-salt. m.p. 209-21 0«, slow 
heating, (melhanol-acelone). 

C2QH27NO2.HCI. 1/4 HjO (358.9) requires: C 66.92 H S.14 N 3.90 O 11.14 CI 9M 
Found 66.9 8.12 3.76 11.8 9.74 

x) N>methyl-N-tenbutyl-3-(2-hydroxyphenyD-3"Phenylpropylamine (CIV), hydfochl(Mide 
Fiom the amine (UOCVIII) of Example 7n). Crude yield 100%. Ha-salt. m.p. 255** (acetDne-ether). 

CjQHjjNCHa (333.9) requires: C 71.94 H 8.45 N 4.20 CI 10.62 
Found 71.9 8.43 4.01 10.5 

y) N-Methyi-N-tertbutyl-3-(2,6-dlhydrQxyphenyl)-3-phenyipropyiamine (CV), hydrochloride 
From the amine (LXXXI) of Example 8c) with BBra, in low yield. HCl-salt, m.p. 170« (ethanol-ether). 

C2oH27N02JiCl. 1/2 HjO (358.9) requires: C 66.93 H 8.14 N 3.40 O 11.14 CI 9.87 
Found 67.4 8J58 3.63 10.9 9.99 

2) N,N-Diisopropyl-3-(5-chioro-2-hydroxyphenyl>-3>phenyipropylamine 

The base from Example 5m) (11.7 g, 0.032 mol) was treated with pyridine (7.6 g, 0.096 mol) and cone. 
HCI (1 3 g). The mixture was talcen to dryness in vacuum and the residue was heated in an oii-bath at 205-215' 
for 1 1/2 h. The melt was cooled somewhat, water was added, the mixture was digested in a bofling water bath 
and cooled. 2 N Ha was added, the salt was filtered off, washed with 2 N HCI and dried, giving 11.0 g (90%)^ 
white salt m.p. 200*. Reciystallization from acetone gave the hydrochloride of the title compound, m.p. 202- 
203^ 

C2|H2gClNO.Ha (382.4) requires: C 65.96 H 7.64 N 3.66 CI 18.54 
Found 66.0 7.88 3.63 18.3 

aa) N-Methyl4i'tertbutyl-3-<5K?hloro-24iydroxyphenyi)^heny!propylamlne 

The free base from Example 7o) (10.5 g, 0.03 mol) was treated with pyridine (7.0 g. 0.09 mol) and cone. 
HCI (1 2 g). The mixture was talcen to dryness in vacuum and the residue was heated in an oil-bath at 205-215** 
for 1 1/2 h. The melt was cooled somewhat, excess of 2 N NaOH was added, the mixture was extracted with 
ether, the extract was washed with water, dried and evaporated giving 7.5 g (88%) cnide synjp. This was dte- 
soh/ed in ether and treated with ethereal HCI giving 8 g (83%) of hydrochloride salt Recrystaillzation from aoe- 
tone-2 N HQ gave the hydrochloride of the title compound, m.p. 260^ 

CjgHjgClNOJHa (368.4) requires: C 65.21 H 7.39 N 3.80 CI 19.25 
Found 65.0 7.30 3.73 18.9 

ab) N-P-(2-Hydroxyphenyi>-3-phenylpropyil-2.2,5,5-tetramethylpyTTOiidine 

The cnjde amine from Example 5n) was hydrogenoiysed as described In Example 9q). The free amine was 
obtained as an oa which was converted to the hydrochloride and crystaDized from 2-propanol. M.p. 250<^. 

C23H3^NO.HCl (374.0) requires: C 73.86 H 8.63 N 3.75 O 4.28 CI 9.48 
Found 73.8 8.71 3J9 4.80 9.45 
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The benzyloi compound from Example So) hydrogenolysed as descnbed '"^Pj^^^J™^^ 
base was converted to the hydrochloride semlhydrate which was crystallized from acetone. The compound 
melts wHh decomposition at about 150%. 

C-.H„NO-.Ha. 1/2 H,0 (413.0) requires: C 69.79 H 8.3» N 3 J9 O 9.68 CI 8J8 
FeunA 70.0 8.67 3.»7 9.98 8.13 

ad) N-(24<wlroxv-1.1-dlmethvlethvlVN4nethyl -3-(2.hvdroxvphenyl)^-phenylpro 

Theben^S^SiSSSSSfrSSl^^ 
obJned as ?iS.ymL. was converted to the hydrochtoride which was obtained as an amorphous s^^ 

precipitation from ethand with ether. 

C2QH27N02.Ha (3W.9) requires! C 68.65 H N *.00 O 9.15 a 10.13 
Foundt 68.25 8.18 3.98 9-12 10.0 

ae) N.1-Adamantyl-N-methvl-3-{2-hyd roxvphenvl)-3-Phenylpropylamine , « . Th«*«« 
The benzyloxy compoiind from Example 7q) was hydrogenolysed as descnoed m Example SJ-Jhe free 

hydroxyamln?wa;obteinedasafllassymass.ltwasdissoh,edinanlv|tou«^^^ 
of hyd^gen chloride Iri ether. The hydrochloride precipitated asapowder which dec^ 

C2gH33NO.HCl (*12.0) requires: C 75.79 H 8J2 N 3.40 O 3.88 CI 8.61 
Found: 75.3 8.01 3.22 3.45 8.96 



30 
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Example 10 
Reduction of amides 
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a) N M.nn«nnmDvl^.f2- methoxv-5-methvlphenyl)- 3-Dhenvlpropyiamine . u i 

Chem Soc. IsS 1382) and thionyl chloride (50 ml) are heated on a water bath for 3 h. The excess of thionyl 
SoLTdSo^Lerreduid pressurB.The remaining ^^^^ 

prSonyl chloride is dissolved In 50 ml of dichioromethane and added dropwise to a 8»^d soluton of d. sop- 
rpSnf5jgro.20mol)in200mlofdichloromethaneatabo^ 

STed oi and the remaining material is freated wtth water. The solid product «)ns«t.ng N.N-d.^P«.py^ 

^2Hmethoxy-5^nethylphenyl)^phenylpropionamide Is filtered off. dried and added in small portions to a sHr- 

^CeJ^^rialSLhrdrtde(M 

2 days Excess of hydride is destroyed by the careful addition of water. 

withLydmus sodium sulfate. Afterfytrationthesolutton IS added toasolut^^ 

The precipitated salt to collected and crystallized from 2-propanol. V^e hydrogen fumarate me te at 176 C 

kT^ M.M,H, yia^buNt^2witathox Y3^ 
The hydrochloflde melte at 161»C. 



so Example 11 



a\ M r/i^iv-M-fa»th..tvi. 3^&<!hloro^-4iydroxvphen Yl)-3^)henvlpropylamlne . ^ , , 

A solu fawSZinVr.1 9. 0.10 mol) In aUtIo Idd (SW mi) Is ^dded dropwis e to a ««"^^»".«^ 
N-mtth^terrbSlX(2.!idro'^^^ 

sti!I!ng.^r2htl»sVwenttedistiled off under reduced pressure and the crude 

tellzed from 2-piopanoL Melting point 260»C. _ j Th»h«rf. 

^ MM.f^rLpm pvl^S^hloto-24iy H,»«Yph.^ 

rochlotide melte at 202-3»C. 

24 
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Example 12 

Separation of (^^>■ and (-y-enanttomers 

(±)-N,l4-Dilsopropyl-3-(2-hydrQxyphenyl)-3-phenylpropylam!ne (31.1 g, 0,10 md) Is dissolved in 300 m! of 
ethanol. A solution of l^+)-tartaric acid (15.0 g, 0.10 mol) In 400 m! of ethanol is added. The mixture is heated 
a few minutes In a boiling water bath and seeded with crystals obtained by cooling and scratching a small 
sample of the main solution. The mbcture Is chilled at about 4<»C over-night whereupon the crystalline piedpitata 
is filtered off, washed with cold ethanol and recrystallized repeatedly from ethanol. The pure (-)-N,N-diisop- 
rDpyl-3-(2-hydroxyphenyi)-3-phenyi propylamine hydrogen L-(+)-tartratB thus obtained has [a]^ -10.6" (c = 5% 
in methanol). The firee amine Is obtained by alkalisatlon of an aqueous solution, extraction Into ether, drying 
and evaporation of tiie solvent Sticky oil, [aj^ -54" (c = 5% in mettianol). 

(i-)-N,N-Diisopropyl-3-(2-hydrDxyphenyl)-3-phenylpropylamine is similarly prepared using D-(-)-tartaric 
acid. The hydrogen-D^-)tartrate has (a]» +10.0". The free amine has [a]» +5.6», both measured as 5% sol- 
utions in methanol. 

Example 13 (continuation of Example 1) 
Preparation of 4-phenyl-3,4-dlhydrDCoumarins 

g) 4-(2-Mettioxyphenyi)6-methyl>3,4-dihydrocoignarhi(CVI) 

A mixture of 2-methoxyc|nnamlc acid (178 g. 1.0 mol), p-cresoi (108 g, 1.0 moi), and p-foluenesulphonic 
add monohydrate (47.5 g. 0.25 mol) was stirred on a boiling water-bath for about 2 h during which time the 
system was evacuated with a waterpump to renruwe formed water. The sdid was ttien broken up and washed 
copiously with water. The granular material was ttien stirred with a large vdume of saturated NaHCOs solution 
containing some 10% acetone. The product was filtered off, washed, dried and recrystallised firom acetone 
affording 167 g (62,5%) white crystids of the desired lactone, m.p. 140". 

CxTlLflOa (268.3) racpiires: C 76.10, H 6.01, O 17.89 
Found: 76.0 5.97 17.9 

h) 6-Chior»4-(2-mettioxyphenyl)-3,4-dlhydrocoumarin (CVII) was prepared in a similar way in 49% 
yield from 2-meti)axyc!nnamlcadd and p-chlorophend, the reaction temperature being 130" In ttiis case. M.p. 
172-173" (acetone). 



Preparation of 3.3-diphenylpropionicadd estere 

I) Methyl«3-(2-methoxyphenyl)-3-(2-methoxy-5-metiiyiphenyi)propionate (CVIli) was obtained as an 
oil in 75"/o yidd from the lactone CVI of Example 13g In the manner described for ttie ester VI of Example 2a). 

m) Methyl-3-(5-chioro-2«methoxyphenyl)-3-(2-methoxyphenyl)proplonate (CIX) was obtained as an oil 
in ttie same way in 97% yield firom ttie lactone CVII of Example 13. 

Example 15 (continuation of Example 3) 

Preparation of 3,3-dlphenylpropanol8 

m) 3-(5-ChIoro-2-mettioxyphenyl)-3-(2-methoxyphenyi)propand (CX) was obtained In 84% yidd firom 
ttie ester CIX of Example 14m In the manner described for ttie propanol XVi of Example 3a), except ttiat ttie 
redudion was carried out in toluene with a 10% molar excess of a 3.4 M tduenic solution of sodium bis(2-me- 
ttioxyetfioxy)dum1nlum hydrkle (SI^^EAH) Instead of LIAIH4. M.p. 70-72" (IPE). 



C&oHjLaQa (288.7) requires: 
Fbund; 



C 66.56 H 4.54 
66.8 4.45 



O 16.62 
16.5 



Example 14 (continuation of Example 2) 
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n) M^JUii>Hir>wnhenvh-3 ^2^methoxy-5^n eth Ylphefivl^propano^ (CXI) was obtained In the same way 
in quLh^eTerr^ ^^ ester CVIII of Example UllV pJoduct consisted of a golden oil of S9% purity 
according to GC. 

6 Example 16 (continuation of Example 4) 

PrapamUon of 3.3-<HphenYlpropyl-P^lue ne8ulphonatBS 

o^o-Moihow nh«nvl^.3^2^tiethoxv.5^na thvlDhenv»propvl-p-toiuene8ulPhonate (CXI!) waa prep- 

„ ared in the^ml wJy arthelyite XXVl/o. bxaml^ 4ai J <i^^^j£^ "^^""^ " 
Example 15n) using CHjCIa as solvent Instead ofcWorofbmi. M.p. W (ether/IPE). 

Ca9Ha«0»S (440.57) requires: C 68.16 H 6.41 S 7.28 
Found: 68.3 6.51 7.20 



15 



20 



0) H5:CWoro^2}eth^^ 

obt^LinthiisilSiS^ii^^^^ 



Ca4HaeCl0bS (460.92) requires: C 62.54 H 5.47 S 6.94 d 7.69 
raaoAi 63.0 5.65 6.95 7.70 

26 Example 17 (continuation of Example 5) 

Pra pamflon of tertiary 3, a-<HphenYlpropvlamlne8 

rt ^.M,nK«.p,nn y^.!WS^hloro-2-methoxyphe nvl)-3-/2.methoxyphenvl)propymine ^(^^^^ 
^ obtldasroninsiilieldiomthetosylateCXiliofE^ampleieo)!^^ 

^^^^^^^^^^^^ 

35 ing to GC. ,.^....»..^h»ii Aoh«.nvn.2.2.5.5-tetran^thvlDvrrolidine (CXVl) was prepared from 3-(2- 

20^. 

40 

Example 18 (continuation of Example 6) 
Preparation of secondary 3.3-dlpt)en vlpropylamlne8 

^,>>^o..V- M'^^'»'°-2-methoxyDhenyl).3- ^2-mett^oxyphenyl)pmpyla^^^ 
* taitaUryilZm^etosylateCXIllotT^^ 
6a). The HCI-ealt liad m.p. > 2e0». 

C«HaaCll»a.HCl (398.38) requires: C 63.3 H 7.34 N 3.52 Cl 17.80 
" "-2 7.46 3.49 17.4 

225». 
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Requires: C 69.91 H 8.54 N 3.71 CI 9.38 O 8.47 

Found: 69.8 8.73 3.60 9.45 6.79 

Example 19 (continuation of Example 7) 

Preparation of tertiary 3.3-dlphenylpfopylamlne8 fipom secondary amines 



r) N-Methyl-N-tert,butyl-3-(5-chloro-2-methoxyphenyl)-3-{2-fflethoxypheny!)propylamlne (CXIX) was 
prepared in 89% yield from the amine CXVil of Example 18p) in the manner described for the amine UCI of 
Example 7a). The HCI-«aIt was prepared by treating an acetonic solution of the finee base with contracted hyd- 
rochloric add. M.p. 130^ 
IS C22H30CIQ2N • HO • H2O (430.42) 

Requires: C 61.39 H 7.74 N 3.25 Cl 16.47 

Found: 62.0 7«93 3.26 16.5 

20 

s) N-Methyl-N-tertbuty!-3K2<nethoxyphenyl)*3-(2H(nethoxy-5HTiethylphenyl)pro^ (CXX) was 
prepared in a similar way in 98% yield firom the amine CXVIil of Example 18q). The fipee base (oil) had a purity 
of 96% by GC. 

25 

Example 20 (continuation of Example 9) 

Removal of 0-protectlve groups 

30 a1) N,N-Diisopropyl-3-(2>hydroxyphenyl)>3>(2-hydroxy-5-methylphenyl)propyiamine (CXXI) 

The amine CXV tom Example 17s) (26.5 g, 0.072 mol) in methanol was treated with a slight excess of 
concentrated hydrochloric acid. The mbcture was laicen to dryness in vacuum, pyridlnium chloride (25.4 g. 0.22 
mol) was added and the mixture was then heated at 200-205" for 1 i h. The mixture was cooled to about SO"*, 
acetone (20 g) was added followed by addition of little water. The salt was filtered off, washed with diluted HC\ 
36 and dried. Recrystallisation from absolute ethanoi/ether gave 17.5 g (64.3%) of a white salt, m.p. > 250^ Purity 
byGC»100%. 

C22H31NO2HCI (377.97) 



40 



Requires: C 69.91 H 8.54 N 3.71 O 8.47 Cl 9.38 

Found: 69.8 8.65 3.57 8.76 9.51 



ag) N,N-DfisoprDpyt"3"(5-chloro-2-hydroxyphenyl)-3-(2-hydroxyphenyl)propylamlne (CXXII was prep- 
45 ared In the same way In 37% yield from the amine CXIV of Example 17r). The IHCI-salt had m.p. 214'' (ethanol). 
C2iH28N02'HCI (398.38) 

Requires: C 63.31 H 7.34 N 3.52 O 8.03 Cl 17.80 

so Found: 63.1 7.34 3.40 8.15 17.8 



ah) N-methy^•N^^e^t.butyl-3-(2-hydroxyphenyl)-3-(2-hyd^oxy-5^nethyiphenyl)p^opylamine (CXXIil) 
was prepared in the same way In 30% yield from the amine CXX of Example 19s). The HCI-salt had m.p. 240^ 
S6 (acetone). 
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CaxHa,NOa.flCl (363.94) requires: C 69.3 H 8.31 N 3.58 Cl 9.74 
PoondJ 69.0 8.35 3.65 9.76 



6 

prepared 



ai) N^>4ethvl'N-tert.butyl-a-<5-chloro-24iydroxyphenyl W2-hydrox vphenyl)propylainine (CXXIV) was 
)ared In the same way In 24% yield from Ihe amine CXIX of Example 19r). M.p. > 250». 



10 CaoHa.ClNOa.HCl (384.36) reguirea: C 62.50 H 7.08 N 3.65 Cl 18.45 
Evsund: 62.5 7.09 3.63 18.4 



15 a*) NJa-f2-H vdroxv-5-methvlphenyl)-3-Dhenvlpropyll-2.2.S.5-tetrameth ylDvrrolldine (CXXV) was 
obtained when the O-benzylated amine CXVI of Example 17t) was hydrogenolyzed as described in Example 
9q. The hydrochloride melts at 240°. 

20 Ca*H3«ClN0 (388.0) reguirea: C 74.29 H 8.83 N 3.61 Cl 19.14 

Found: 73.9 8.90 3.52 9.48 



25 Example 21 (continuation of Example 10) 
Reduction of amides 

N.N-Dllsopropyl-3-(2Hwethoxyphenyl)-3-phenylproplonamlne 



30 



36 



N.N-Difeopropyl-3-(2-methoxyphenyl)-3-phenylpropionamide was obtained as o pale yellow oil in quantita- 
th« yield from 3-(2-methoxyphenyl)-3^)henylpropionic add in the manner described for the amide of Example 
10a). This amide (27 g. 0.08 mol) in toluene (50 g) was added diopwise under r.t to a 3.4 M to'ufnic solubon 
of SIWIEAH (50 g. 0.1 7 md) dfluted with an equal weight of toluene. The mixture was stirred at 60-70 for z n, 
cooled, treated with excess od 2N NaOH. The organic phase was separated, washed with water and extracted 
with 2N HQ. The acidic extract was washed wfth ether, bastfied. extracted with ether, dried and evaporated 
giving 17.1 g (66%) free base. This was dissolved in acetone (75 ml) and treated with 6.6 g fijmaric aad dis- 
solved In methanol, affording 20 g of the ftimaric add salt. m.p. 163-ie4». 

« CaaH,j.0N.C«H40« (441.58) refSiiresi C 70.72 H 7.99 N 3.17 O 18.12 
pourid: 70.7 7.96 3.13 18.0 



46 Example 22 

Separation of (■«•)- and (-)-enantiomere 

(♦>^>k-Dllsoptopyl-3-(2-hYdroxv-5HmethylPhenv»-a-phenyl DroDvlamine hydrogen tartrate 

" The raoemic amine (UOOCVIII of Example 9g) (48.8 g. 0.15 md) was dissdved in 500 ml of ethand 
and mbced with a sdutlon of U*)-tartaricadd (22.5g. 0.15 mol) in 500 mi of ethand.The mlxUire 
night at 44-. The precipitated salt was cdlected by filtration and washed wfth ethand «" J ^'^^jJJ^^J 
- cmdesaltwithta]«+29.5MC5%.methand)was34.3g.TVyoreciy8teni8abonsftome 

S5 with[o]»+36.0«. 
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Ca«a»N07 roguires: C 65.66 H 7.84 N 2.95 O 23.55 
Cbund: 65.9 8.06 2.90 23.5 

H-N,N-Dli8opix)pyl«3-^2-hydroxy-5-methylphenyl)-3'Phenylpropylam1ne hydrogen D(-)-tartrat9 was similarty 
prepared using DH-tartaric acid, [a]^ -35.8^ 



Found: C 65.6 H 8.00 N 2.83 O 23.6 

Several of the compounds according to the invention were tested with regard to anti-cholinergic, ant(-norad- 
renaline, and anthcaldum effects, toxicity and effect on the heart rate. The test procedures are descrf tied below, 
and the test results are re ported in Table 1 . For com parison purposes the testing also Included the commercially 
available drug terodfline and a structurally similar compound, N,N-dimethyl-3-<2-methoxyphenyI)-3-pheny!- 
propylamine. disclosed as an antidepressant In US-A-3.446.901, GB-A-1 .169.944. and GB-A-1. 169.945. The 
test results dearly show that the compounds according to the invention are superior to the known compounds 
especially as regards selectlvify between the desired anti-chollnergic activlfyand the undeslred side-effects. 

a) Anticholinergic activity on isdated urinary bladder 

Male guinea-pigs, weighing 250-350 g. were killed by a blow on the head and exsanguinated. The urinary 
bladders were quickly removed and placed in Na'^-Krebs, in which they were kept throughout the dissection 
procedure. The bladders were dissected free from adherent fat and connective tissue before they were cut open 
by an incision on each skJe from the base towards apex. The mucosa was carefully removed with a pair of sci- 
ssors. Four strips, approxImatBty 3-5 nun tong were prepared by cutting In a parallel dlrectton to the longitudinal 
musde fibres, on each half of the bladder. 

The bladder strips were immediately mounted vertically in 5 ml organ baths containing Na^-Krebs solution 
aerated with carbogene gas to maintain the pH at about 7.4. The temperature, 37''C, was thermostatically con- 
trolled by a Lauda MS3 thenmostatte circulator. The preparations were suspended between two hooks, one of 
which was connected to a Grass Instruments FT03 force transducer. The isomeric tension of the preparations 
was recorded by a Grass polygraph model 79D. The resting tension was applied to approximately 5 mN. The 
strips were allowed to stabilize for at least 45 minutes. During this period the resting tension was adjusted to 
5 mN and the preparations were repeatedly washed. 

In the preliminary experiments oonoentratton — effect curves for carbachd (carbamylcholln cMoride) were 
studied, In order to determine a suitable agonist concentration for inhibition studies with antagonist. The 
carbachd concentration chosen, 3 x 10-^M, produced a submaximal contractant response (70%). In the Inhibi- 
tion studies, the strips were contracted with carbachol (3 x lO-^M) every 15 minutes. The strips were washed 
three times after every agonist addition. This procedure was repeated until a reproducible contractant response 
was observed. A varlatton of about 10% for three subsequent contracttons was accepted as reproducible. 

initially each antagonist was tested in a concentration of 10-^M, on. two bladder-strips from different gui- 
nea-pigs. When a reprodudble response with 3 x lO^M carbachol was obtained, the strips were Incubated with 
the antagonist for 1 5 minutes before the next cart)achol was added. If the antagonist produced more than 50% 
inhibitton of the response to carbachol, a complete concentration-inhibition curve was also made. In the com- 
plete Inhibition curves, the eblps were then incubated for 60 minutes with a fbced concentratton of the antagonist 
before the next addltton of carbachol. The effect of the antagonists was calculated as per cent Inhibition of the 
mean of the Initial agonist-Induced contracttons. To generate concentration-inhibition curves the antagonists 
were studied in 6-8 concentrations and for each concentration a fresh preparatton was used, I.e. the strips were 
only exposed to the antagonist once before they were discarded. 

b) Antagonistic effect to noradrenaline and caldum on the portal vein 
Preparatton of Isolated portal vein firom rat 

Animals : Albino, male rats, weighing about 200 g. 
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Bath volume : 5 ml 

B^iffir : Na*-Krebs, modified by K.E. Andersson 

Temperature ; 37*»C 

Gas : Carbogene (93.5% O2 + 6.5% CO2) 

Musde tension : 0.5 g 

The rat Is killed by a blow on the neck and decapitated. The abdomen is opened, the vein is dissected free 
from fat. cut open longitudinally and mounted In an organ bath. Changes in isometric tension Is registered by 
a tbrce displacement transducer, connected to an amplifier and a writing oscillograph. 

Noradrenaline — antagonism on portal vein 



18 



70 



25 



Doses : Noradrenaline 3 x 10-^ M 

The chosen doses give about 70% of maxima! response. The agonist Is added to the bath at 10-mlnutes 
intervals. When reproducible contractions are obtained a fixed concentration of the test substance is added to 
the bath. After an Incubation period of 10 minutes noradrenaline Is added. The next concentration of the test 
substance Is added when the original response of the agonist Is obtained. 

The antagonistic effect of the substance is calculated as per cent Inhibition of the mean response by three 
preceding doses of the agonist 

Ca — antagonistic effect on portal vein 

10 mM K*-solution is added to the Krebs buffer to stabifize the spontaneous myogenic activity of the vein. 
The amplitude of the muscle contractions is measued. The test substance Is added to the bath in cumulative 
doses until total inhibition Is obtained. 

c) Histamine— antagonism on Isolated ileum 

do 

Preparatton of isolated Ileum finom guinea pigs 

Animals : Guinea pigs of both sexes, weighing about 350 g. 

35 Bath volume : 5 ml 

Buffer: Na*-Krebs, modified by K.E. Andersson 

Temperature : 37»C 

Gi^ Carbogene (93.5% O2 + 6.5% CO2) 

Muscle tenston : 0.5 g 

^ The guinea pig Is kflled by a blow on the neck and decapitated. The abdomen is <Jpened and about 2 cm 
of the ileum Is cut off about 15 cm above the Ueocaecal junction. The piece of neum is washed with buffer^^^^^ 
luSted in an organ bath. Changes in Isometric tension is recorded by a force displacement transducer, con- 
nected to an amplifier and a writing osdiiograpii. 

46 Dose:5x1(h'Moflii8tamlne. j j j k-fh «» 

—he chosen dose of histamine gives about 70% of maximal response. The agonist Is added to the bath at 
3-minutes Intervals. When reproducible contractions are obtained a fi««d«ncentration of the ^ub^"^ 
is added to the bath. After an incubalion period of 2-10 minutes a new contraction is induced l^y histamine. The 
next concentration of the test substance is added when the original response of the agonist is oWained. 

50 The agonistic effect of the test substance is calculated as per cent inhibition of the mean response by three 
preceding doses of histamine. 



65 



d) Acute toxicity in mice 

The antagonists to be tested were dissolved in 0.9% NaO. if they were not soluble in 0.9% NaQ they were 
dissolved in double disUiied water. The solutions were prepared on the day of the expenment 
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Procedure 

Whfte male mice, 25 g, were placed in a mouse holder. The tested compounds were given as l.v. bolus 
doses in one of the four tail-veins, with a volume of 0.01 ml/g mouse. Each substance concentration was gh^en 
5 to a group of four mice. 4-5 different concentrations of the antagonists were made and tested. 

The acute lethal dose (LDn) was the lowest concentration of the anticholinergic drug where 4 mice of 4 
tested died within 5 minutes after an i.v. bolus dose. 

LDfio-interval : The LDeo-interval was between the highest dose where 4 mice survived and the lowest dose 
where 4 mice died within 5 minutes after an l.v. bolus dose. 

e) Effect on heart rate in conscious rat 

The animal is slightly anaestetized by ether and an infusion cannula is inserted Into a tail vein. Whie stOI 
asleep the rat is placed In a simple device, made of a coarse, somewhat elastic net fixing the rat In a constant 
position. Electrodes are attached to the extremities and connected to an ECG-pulse pre-amplifier and a Grass 
polygraph. By recording the ECX3, the heart rate can then be detennined. 

Before any substance Is given the animal has regained consciousness and the heart rate has been constant 
for at least 15 minutes. 

The substance is injected, l.v. In the infusion cannula and flushed with physiological saline. 
ECG is recorded 0.25. 0.5, 1, 2. 3 and 5 minutes after completed injection and then every 5 minutes until 
the ordinal heart rate Is obteined. 
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Effect on 
heart rate 
threshold dose 
mg/kg 
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Example A 







Ingredients 


me/tablet 




I. 


Compound 1 in Table 1 


2.0 




2. 


Cellulose, microcrystalUne 


57.0 


10 


3. 


Calcium hydrogen phosphate 


15.0 




f^. 


Sodium starch glycoiate 


5.0 




5. 


Silicon dioxide, colloidal 


0.25 


IS 


6. 


Magnesium stearate 


0.75 








80.0 mg 



The compound 1 according to the invention is mixed with ingredients 2, 3, 4 and 5 for about 10 minutes. 
20 The magnesium stearate is then added, the resultant mixture being mixed for about 5 minutes and then com- 
pressed bito tablet form with or without fibnooating. 

Example B 

25 



Ingredients mg/capsule 

1. Compound 1 in Table 1 2 

30 

2. Lactose igfi 

3. Corn starch 20 

4. Talc 15 
S5 5. Magnesium stearate 2 



225 mg 

The compound 1 according to the invention is mixed with ingredients 2 and 3 and then mBled. The resulting 
40 mixture is then mixed with ingredients 4 and 5 and then filled into capsules of appropriate size. 

Claims 



45 1 . 3,3-Diphenylpiopylamines of fomiula I 




55 wherein signifies hydrogen or methyl, and R* independently signify hydrogen, methyl, methoxy, hyd- 
roxy, carbamoyl, sulphanoyi or halogen, and X represents a tertiary amino group of formula II 
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10 



IS 



20 



Wherein R« and signify non-aromatic hydrocarbyl groups, which may be the same or different and which 
together contain at least three carbon atoms, and wherein Rs and R® may form a ring together with the amine 
nitrogen, their salts with physiologlcany acceptable acids and. when the compounds can be in the iom of optical 
Isomers, the racemic mixture and the individual enantlomers. 

2. 3,3-Dlphenylpropylamlnes according to claim 1, wherein each of Rs and R« independently signifies a 
saturated hydrocarbyl group, especially saturated aliphatic hydrocarbyl groups such as Ci^-alkyl. especially 
Ct^-«lkyl. or adamantyl, RS and Re together comprising at least three, preferably at least four carbon atoms. 

3. 3.3-Diphenylpropylamines according to dalm 1 or 2. wherein RS and R« taken together form a ring with 
the amine nitrogen. 

4. 3.3-Diphenylpropylamines according to claim 1 , 2 or 3, wherein Rs and/or R« carries at least one hydroxy 
substitutent. 

5. 3.3-Diphenylpropylamines according to any one of the preceeding claims, wherein at least one of F? 
and R^ comprises a branched cari^on chain. 

6. 3,3-Diphenylpropylamine8 according to any one of claims 1-5, wherein X signifies any of the following 
groups aH), each of which may cairy at least one hydroxy substltuent : 



25 



-N 



^CH(CH3)2 
^CH(CH3)2' 



b) -n; 



.CH3 
'^C(CH3)3' 



-N, 



/CH3 

'^C(CH3)2CH2CH3' 



30 



35 



d). 




e) 



CH, CH- 



x:h 



CH3 W..3 



40 7. 3,3-Diphenylpropylamines according to dalm 1 , selected from the group consisting of the following com- 
pounds,' their salts with physldogically acceptable acids and. where possible, their racemates and individual 
enantlomers : 

N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamlne, 

N-methyl-N-tertbutyl-3-(2-hydroxyphenyl)-3-phenylpropylamine, 
4$ N-methyl-N-tertbu^-3-(2,4-dihydroxyphenyi)-3-phenyIpropylamine, 

N-methyl-N-tertbutyl-3.3-bis-(2-hydroxyphenyl)propyiamine. 

N,N-diisopropyl-3,3-bis-(2-hydroxyphenyl)propyIamine, 

N,N-diisopropyl-3-(2,5-dihydroxyphenyl)-3-phenylpropylamine. 

N-methyl-N-terLbutyl-3^(2.5-dihydroxyphenyl)-3-phenylpropylamlne. 
so N,N-dllsopropyl-3-{2-methQxyphenyl)-3-phenylpropylamine, 

N^3-(2-meth<»cyphenyl)-3-phenylpropyll-2,2.6,6-tetramethylpiperidlne, 

(+)-N,N-dIIsopropy|.3-(2-hydroxy^5-methylphenyl)-3-phenylpropylamlne. 

8. 3,3-Diphenyipropylamines according to any one of dalms 1-7 for use as pharmaceutically active subst- 
ances, especially as anticholinergic agents. 
55 9. A phamiaceutical composition comprising a 3,3-dlphenylpropylamine according to any one of claims 1-7 

and a compatible phamiaceutical carrier. 

1 0. Use of a 3,3-dlphenylpropylamlne according Id any one of daims 1-7 for prepanng an anticholinergic 

drug. 
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1 1 . A method for preparing 3,3-diphenylpropylamine8 according to any one of daims 1-7, oomprising : 
a) reacting a reactively esterified 3,3-diph6nylpropanoi of fomfiula 111 



^_;^CH.CH5-CK,-Y in 



wherein R^-R^ are as defined above, any hydroxy groups may be protected and Y is a leaving group, 
with an amine of formula IV 

15 H-X IV 

wherein X Is as defined above, or 

b) reducing a 3,S-dlphenylpropionamlde of fcmnula V 



CH-CH,-CO-X 



wherein R^^R* and X are as defined above and any hydroxy groups niay be protected, or 
c) N-methylating a seoondaiy 3,3-diphenylpropylainlne VI 



OR* 




;CH-CH2-CH,.NH-2 VI 



wherein R^-R^ are as defined above and any hydroxy groups may be protected, and wherein Z has the 
40 same meaning as R^ and R* with the exception of methyl, or 
d) reducing a 3,3-diphenylpropylamine of formuia Vlia or Vllb 

« ^^-or' ^*@-or* 

^^CjCH-CHj-X '^Q^CHj-CHj-X 



vna vm. 



wherein R^-R* and X are as defined above and any hydroxy groups may be protected, and W signifies a 
55 hydro)^ group or a halogen atom, and 

1} when necessary splitting off hydroxy protecting groups In the compounds obtained, if desired after 
mono or di-halogenation of one or both of the phenyl rings, and/or 

li) if desired converting obtained bases of fonnula 1 into salts thereof with physiologically acceptable 
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acids, or vice versa, and/or 

liO If desired separating an obtained mixture of optical isomers Into the Individual enantiomers, and/or 
Iv) ff desired methyfating an ortho-hydroxy group in an obtained compound of formula I, wherein R< is 
hydrogen and/or R« is hydroxy. 

5 

PatentansprDche 

1. 3,3-Diphenylpropylamlne der Formel 1 

10 



IS 




worin Ri fur Wasserstoff Oder Methyl steht, R2 R^ und R* unabhSnglg voneinander fOr Wasserstoff. Methyl. 
20 Methoxy, Hydroxy, Carbamoyl, SulfanoyI Oder Halogen stehen, und X eine tertiare Aminogruppe der Formel 
II 



daiBtellt, worin Rs und R« fOr nicht-aromatlsche Hydrocarbylgruppen stehen, die gleich oder verschieden sein 
k6nnen und die mitelnander mindestens drel Kohlenstoffatome enthalten, und wobel R6 und R« zusammen mit 
30 dem Aminstlckstoff einen Ring bllden konnen. ihre Saize mIt phystologlsch annehmbaren SMuren. und wenn 
die Verblndungen In Form von optischen Isomeren vorilegen kdnnen. das racemlsche Gemlsch und die indi- 
vWuellen Enantlomeren. . uu- i 

2. 3,3-Dlphenyl propylamine nach Anspiuch 1 , dadurch gekennzelchnet, daft jedes R* und R« unabhangig 
fur eIne gesSttlgte Hydrocarbylgruppe, insbesondere gesSttlgte, aliphatlsche Hydrocarbylgruppen, wie Ci_8-AI- 
35 kyl, insbesondere Ci^Alkyl oder Adamantyl, stehen, daB R^ und R« mitelnander mindestens drel, voizugs- 
welse mindestens vier Kohlenstoffatome, haben. 

3. 3.3-Diphenylpropylamine nach Anspruch 1 oder 2, dadurch gekennzelchnet, daS Rs und R« zusam- 
mengenommen mIt dem Aminstlckstoff einen Ring bllden. 

4. 3.3-Dlphenylpropylamine nach Anspruch 1, 2 oder 3. dadurch gekennzelchnet. daB R* und/oder R» 
40 mindestens einen Hydroxysubstituenten trSigt. 

5. 3,3-Diphenylpropylamine nach einem der vorstehenden Anspruche. dadurch gekennzelchnet, daB 
mindestens eIne von Rs und R» eine verzweigte Kohlenstoffkette umfaBt 

6. 3,3-Diphenylpropylamlne nach einem der AnsprOche 1 bis 5, dadurch gekennzelchnet, daB X fur eine 
derfolgenden Gruppen a) bisf) steht, wobeijededavon mindestens einen Hydroxysubstituenten tragen kann: 

45 



50 



55 
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a) -N:^ 3 2^ b) 3 ^ 3 

"^CH(CH3)2 ^C(CH3)3 ^C(CH3)2CH2CH3 



10 



15 



^^3 ^^"3 

d) -N I 

>^"2 
CH3 CH3 



e) 



CH, CH, 



><;— CH, 

CH^ x:h. 



7. 3,3-Diphenylpropylarrane nach Anspruch 1, dadurch gekennzeichnet, dal& sie aus der Gruppe, beste- 
hend aus den folgenden Verbindungen, ihren Salzen mit physblogisch annehmbaren Sauren und wenn mdg- 
20 lich, ihren Racematen und individuellen Enantjomeren ausgewdhlt sind : 
N,N-Dnsopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamfn, 
N-Methyl-N-tert.-butyt-^2-hydro)^ph6nyi)-3-phenylpropylanfiin, 
N-Me%l-N-tert-butyl-3-(2,4-dlhydroxypehynl)-3-phenylpropylamin, 
N-Methyl-N-tert-butyl-3,3-bis-(2-hydroxyphenyi)-propylamln, 
25 N,N-Diisopropyl-3,3-bis-(2-hydroxyphenyl)-propylam[n, 

N,N-Diisopropyl-3-(2,5-dihydroxyphenyl)-3-phenylpfopylamln, 
N-Methyl'N-tert-butyl-3-(2,5-dihydroxyphenyl)-3-phenytpropylainin, 
N,N-DIisopropyl-3-(2-niethoxyphenyl)-3-pheny1propytamin, 
N-[3<(2-Methoxyphenyt)-3-phenylpropyl>2,2,6,6-tetramethylpiperidin, 
30 (+)-N,N-Dlisopropyl-3-(2-hydroxy-5-mettiylphenyl>-3-phenylpropylaniln. 

8. 3,3-Di phenyipropytamine nach einem der AnsprQche 1 bis 7 zur Verwendung als pharmazeutlsche W&rk- 
stoffe, insbesondere als anticholinerge MIttel. 

9. Pharmazeutisches Praparat, dadurch gekennzeichnet, da&es ein 3,3-Diphenylpropylamin nach einem 
der AnsprQche 1 bis 7 und einen vertrdglichen phanmazeutischen Triger enthSIt 
35 10. Verwendung eines 3.3-Diphenylpropylamins nach einem der AnsprQche 1 bis 7 zur Herstellung eines 
antksholinergen Arzneimittels. 

11. Verfahren zur Herstellung von 3,3-Diphenylpropylanrilnen nach einem der AnsprQche 1 bis 7, dadurch 
gekennzeichnet, dal& man 

a) ein reakdv verestertes 3,3-Diphenylpropanoi der Fonmel 111 



45 




m 



worin Ri bis wie oben definlert sind, wobel Irgendwelche hlydro}^gnjppen geschQtzt sein k5nnen, und 
60 Y eine Austrlttsgruppe ist mit einem Amin der Formel IV 

H-X IV 

worin X wie oben definiert ist, umsetzt Oder 
55 b) ein 3,3-DiphenylpR)pionamid der Formel V 
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25 



30 



35 



40 



-OR* 
^CH-CH,-CO-X 



worin Ri bis R4 und X wie oben defintart sind, und Irgendweiche Hydroxygnippen geschOtzt sein kfinnen. 

10 reduziert Oder 

c) ein sekundares 3,3-DiphenylpropylamIn VI 

r2 



worin W bis R* wie oben definiert sind. und irgendweiche Hv^'o^'Sr.^P;" ""^ 
wobei Z die gleiclie Bedeutung wie R* und R« ausgenommen IWIethyl. Iiat, N-methyiiertoder 
d) ein 3.3-Diphenyipropyiamin der Formei Vlia oderViib 



vna 



Vllb 



worin Ri bis R* und X wie oben definiert sind. und irgendweiche Hydroxygruppen geschitetsein i^dnnen. 

und W fOr eine Hydroxygruppe oder ein Halogenatom steht. reduziert, und ^,„„fa„. „^ 

0 erfordtlichSfalWScyschulzgmppen in den ertialtenen Verbindungen gewunschtenfalls nach 
Mono- Oder Dihaiogenieningeines Oder beide der Phenylnngeabspaltet.und/oder 
Tg^nS^ten Js ertialteL Basen der FonT,el i in die Satee davon mit physiologisch annehmba«n 

"'^::;nirr;ieineo^^^^^^ 

Wasserstoff ist und/oder Hydroxy 1st. methyliert 



I 



Revendlcations 

50 1 . 3,3-dlph6ylpropylamlnes de formule I 

55 ^>CH-CH,-CH,-X I 

40 



£P 325571 ffile:y/J:\Leqal\Patents\EP 325571. cpc l 



Page 41 of 43 



35 



45 



EP 0 325 571 B1 

dans laquelle repr^sente I'hydrog^ne ou un groupe mSthyle, R2, R3 et R* repr^sentent ind^pendamment 
riiydrogdne, un groupe mdthyle, mdthoxy, hydroxy, carbamoyle, sutfamoyle ou un halogdne, et X reprdeente 
un groupe amino tertiaire de fbnnule II 



10 dans laquelle Rs et R® repr^ntent des groupes hydrocarbon6s non aromatlques qui peuvent 6tre Identlques 
ou diff^rents et qui confiennent ensemble au mois trois atomes de carbone, et dans laquelle R^ et R^ peuvent 
fomier un cyde avec I'azote du groupe amine, leurs sels avec des acldes acceptables du point de vue physlo- 
iogique et, lorsque les composes peuvent 6tre sous forme d'lsom^res optiques, le melange rac6mlque et les 
^nantiom&res indivlduels. 

IS 2. 3,3-dlph6nytpropylamlne8 selon la revendlcatlon 1, dans lesquelles chacun des substituants pamil R^ 
et R6 repr^sente fnd^pendamment un groupe hydrocarbon^ satur^, en partlcuiier des groupes hydrocarbon^s 
aliphatiques saturds tels que alkyle en Ci^, en particuiier aikyle en Ci^, ou adamantyle, R^ et R® oomprenant 
ensemble au molns trois, de pr^f^rence au moins quatre atomes de carbone. 

3. 3,3-diph6nylpropylamines selon la revendlcatlon 1 ou 2, dans lesquelles R^ et R^ prls ensemble forment 
20 un cyde avec Tazote du groupe amine. 

4. 3,3<dlph6nylpropylamines selon la revendlcatlon 1, 2ou 3, dans lesquelles Rs et/ou R^ porte au moins 
un substltuant hydroxy. 

5. 3,3-diph6nylprolylamines selon I'une quelconque des revendlcaUons pr6c6dentes, dans lesquelles au 
molns I'un des substituants R^ et R^ oomprend une chaThe carbon6e ramifi6e. 
25 6. 3,3-dlph6nytpropylamine8 selon I'une quelconque des revendlcatlons 1 d 5, dans lesquelles X repr^ 
sente I'un quelconque des groupes suh^nts a)-Q, chacun de ces groupes pouvant porter au molns un substl- 
tuant hydroxy : 

a) -N^ -nC; ^ , c) -nC^ 3 

^CH(CH3)2 ^C(CH3)3 ^C(CH3)2CH2CH3 




CH3 CH3 



^ d) -N I , e) 



CH3 t:h^ 



7. 3,3-dfph6nyipropylamines selon la revendlcatlon 1 , choisles dans le groupe form6 par les composes sul- 

vants, leurs sels avec des acldes acceptables du point de vue physidogique et, lorsque cela est possible, leurs 

rac^mates et leurs 6n[ant!om^res Indhfiduels : 

N,ISI-dilsopropyl-3-(2-hydroxy-5-m6thylph6nyl)-3-ph6nylpropylamine, 
60 N-m6thyl-N-tert.butyl-3-(2-hydroxyph6nyl}-3-ph6nylpropyiamine, 

N-m6thyl-N-tert.butyl-3-(2,4-dihydroxyph6nyl)-3-ph6nylpn)pylamlne, 

N-m6thyl-N-tertbutyl-3,3-bis-(2-hydroxyph6nyl)propyl amine, 

N,N-diisopropyl-3,3-bls-(2-hydroxyph6nyl)propylamine. 

N,N-dllsopropyl-3-(2,5-dlhydroxyph6nyl)-3-ph6nylpropylamlne, 
56 N-m6thyl-N-tert.butyl-3-(2,5-dlhydroxyph6nyl)-3-ph6nylpropylam(ne, 

N,N-dnsopropyl-3-(2Hm6thoxyph6nyl>3-ph6ny1propyIamine, 

N-(3-(2-m6thoxyph6nyl)-3-ph6nylpropyl)-2,2,6,6-t6tram6thylpIp6ridlne, 

('»-)-N,N-dii8opropyI-3-(2-hydroxy-5Hiri6thylph6nyl)-3-ph6nylpropylamine. 
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8. 3.3^lph6nylp«,pylamine8 selon rune quelconque des --"^-"^JtchXroS^L"^^ 

•'^-r.^'l^irpSS^dtT^^^^^ selon rune <,ue,con,ue des revendica«o„s 1 

* ^'a)°l!!SM d'un 3.Miph6nylptopanol estSrififi de mantere rtacHve deformule III 



10 
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55 



0>-0R* 



^CH-CH,-CH5-Y HI 



dans laquelle Ri-R* sort tels que d6f.nis cl-dessus. un gn>upe hydroxy quelconque peut prot6g6 et Y 
20 est un groupe partant. avec une amine de formule IV 



H-X IV 



dans laquelle X est tel que d6flni cWessus, ou 
25 b) la r6ducUon d'un 3,3-diph6nylpropionamide de formule V 



» ^CH-CH5-C0-X 



dan8laquelleR'-R*etXsonttelsqued6r,nisd-dessusetungroupe hydroxy quelcon^^ 
""la N4n6thylation d'une 3>diph6nylptopylamine secondaire VI 



r2 



'^^JoV-OR* 



dans laquelle Ri.R*sonttels que d6flnis d^essus et un groupe M«»qr J-eU^^^^^^ peut «re p«t6g6. et 
dans laquelle Z a la mSme signification que R? et R« d I exoepbon du mftthyle. ou 
d) la reduction d'une 3,3-dlph*nylpropylamine de formule Vila ou Vim 
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5 




VDa Yllb 



dans laquelle R^-R^ et X sont tels que ddfinis ci-dessus et un groupe hydroxy quelconque peut 6tre prot6g6 
et W reprdsente un groupe hydroxy ou un atome d'halog^ne. et 

0 si ndcessaire le clivagd des groupes protecteurs des groupes hydroxy dans les composes obtenus, 
IS SI on le souhaite apr§s mono ou dihalogSnation de Tun des cycles ph^nyle ou des deux, et/ou 

ii) si on le souhaite la conversion des nases de formule 1 obtenues en leurs sels avec des acldes acoep- 

tables du point de vue physidogique, ou vice versa, et/ou 

ill) si on le souhaite la separation d'un melange d'isom^res optiques obtenu en les 6nantionndres Indi- 
viduels, et/ou 

20 iv) si on le souhaite la m^thylatlon d'un groupe hydroxy en ortho dans un compost de formule I obtenu, 

dans lequel Ri est un atome d'hydrogdne et/ou R^ est un groupe hydroxy. 
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